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[OFFICIAL NOTICE. ] 
Annual Meeting, New England Association of Gas Engineers. 
—— 
Lynn, Mass., January 9, 1892. 
The next annual meeting of the New England Association of Gas 
Engineers will be held at Young’s Hotel, Boston, on Wednesday and 
Thursday, Feb. 17 and 18, and will be called to order at 10 o'clock, 
Wednesday morning, the 17th. 
Persons eligible for active or associate membership can obtain appli- 
vation blanks from the Secretary. 
Questions for the Question-Box will be published in advance if sent 
to the Secretary in due time. A list of papers will be given later. 
C. F. PRICHARD, Sec. & Treas. 








BRIEFLY TOLD. 


ct — 

THE NEw ENGLAND MEETING.—At the time of writing the New Eng- 
land meeting is separated from us by less than three weeks, which is not, 
in these days ‘‘of days without nights,” a very long stretch ; but nev- 
ertheless it will afford sufficient time for the preparation of a paper at 
the hands of any member who wishes to arrange for the benefit of his 
fellow-members a history of some improvement, either in apparatus or 
in ways and means of seiling gas, that had been devised or perfected by 
him. The plain truth is that the members have not manifested an over- 
weening anxiety to assist Secretary Prichard in completing well before- 
hand a programme that will appeal with more than ordinary force to 
the technical or executive ear of the Association as a body. When the 
present Secretary stepped from the President’s chair last year, he took 
upon himself, at the unanimous request of the members, the onerous 
duties of the Secretary’s berth (made vacant by the declination of Mr. 
Nettleton to further carry on the work), but in accepting these, Mr. Pri- 
chard made it plain that, while willing to accept the responsibility, his 
efforts must be backed up by the rank and file if success was ‘to crown 
them. In fact, the long and short of it seems to be that the paper list 
would be more imposing were the set numbers on it a trifle more numer- 
ous, and the inference, at this time, therefore, is that volunteers are in 
demand. It may be taken for granted that Secretary Prichard has not 
been dozing at his post in this matter (or so far as the advance business 
of the meeting is concerned in any shape), and his stirring up of the 
rank and file has been good-naturedly persistent. He is entitled to all 
the more credit for this in that he has but just emerged from a conflict 
with the insurance authorities (the case was reported in the JOURNAL for 
January 18), the preparation of which rested solely upon him, and while 
his Company carried the day, in the flush of victory it must not be for- 
gotten that the lines of the campaign were laid in thought, often illumin- 
ated by the midnight light—we will not write “‘ oil,” as the genius of the 
Lynn Company draws the line at electricity and gas. The moral of it 
all is that nothing comes to the one who does not work, hence if the 
parent Association is still to point the way to its lusty offspring, the 
membership must be kept up and doing. Forward your pledges, then, 
to Secretary Prichard, that your name will appear on the New Eng- 
land’s paper list, and remember that no topic is too small or has so little 
value that it cannot be so treated as to cause it to have an immediate and 
lasting effect. 
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In connection with the meeting it is with regret and satisfaction that 
we allude to the recent severe illness of the New England's President, 
Mr. Horace A. Allyn, of Cambridge—with regret because we have to 
say that the Sage of Cambridge was sick at all; with satisfaction be- 
cause it is our privilege to now report that he is mending rapidly and 
will without doubt be at Young’s, at the annual meeting. President Al- 
lyn’s even disposition and indomitable pluck have carried him safely 
through an attack of illness that was as sudden as it was severe, and in 
congratulating him upon his recovery we know that we only give voice 
to the earnest sentiment of the fraternity at large. 


ANOTHER STEP TOWARDS RECOGNITION.—A meeting, that was a very 
important one, and which will surely have an important bearing on the 
disposition of the question of the attitude of the World’s Fair Commis- 
sioners towards the gas industry and as to what bearing the gas in- 
dustry shall carry towards the World’s Fair Commissioners, was 
held at the Sturtevant House in this city, on the 27th of January, 
and it was primarily called at the instance of Col. Barrows and Mr. A. 
C. Humphreys, for the purpose of sounding some of the representative 
gas men of the United States as to what course it would be best to pur- 
sue in the effort to compel proper recognition of the gas interests at the 
hands of the World’s Fair controllers. As we understand it this call 
was not in any sense intended to interfere with the line of action now 
being drawn by the Committee of the American Gas Light Association, 
and in fact this inference is the only one possible, since the Committee 
was represented at the Sturtevant House meeting, and the Association 
as well, by Chairman McDonald, of the Association, and by President 
White, respectively. Many men prominent in the fraternity were 
present and others equally prominent forwarded by letter an acknow- 
ledgment of their sympathy with the objects for which the call was 
issued. The question of recognition was discussed vigorously and at 
length, and an organization was effected by the selection of Mr. Eugene 
Vanderpool as President, Mr. A. C. Humphreys as Secretary, and Mr. 
William McDonald, as Treasurer. In short time the executive will 
issue a circular defining the proposed aim and end of the organization, 
which latter will not in any sense be antagonistic to the Committee of 
the American Association, but on the contrary proposes that harmony 
and concert of action shall be the motor moving all. 





Nores.—The Electrical Development Company has purchased the 
properties of the Schenectady (N. Y.) Gas Light Company, which have 
for some time been under the control of Captain W. Henry White and 
associates. The officers of the Development Company are: President 
Samuel Insull; Treasurer, J. P. Ord ; Secretary, Thomas Butler. The 
names sound a trifle Edisonian.——The increase in the Boston (Mass.) 
gas rate will likely bring more grist to the mill of the State Board of 
Gas and Electric Light Commissioners.——The Davenport (Iowa) Gas 
Light Company has been reorganized, the result of a difference between 
the Pendleton and Gaylord interests. The latter interest determined 
the result, which was the election of the following Board of Directors : 
J. J. Richardson and A. J. Preston, of Davenport; A. O. Brannan and 
T. G. Gaylord, of Louisville ; and W. A. Goodman, of Cincinnati. A 
Mr. Galway (of Cincinnati) was chosen Secretary, while the other offi- 
cers will be named at a later date. This determines the point that the 
improvements on the plant will be carried out.——The Virginia Legis- 
lature will be appealed to amend the city charter of Richmond by pro- 
viding that the gas works of that city shall not be sold or leased without 
the consent of the voters of the city at an election called for that pur- 
pose. At the annual meeting of the Capital Gas Company, of Sacra- 
mento, Cal., the following officers were elected : President, B. U. Stein- 
man ; Vice President, Oliver Eldridge ; Secretary and Treasurer, C. H. 
Cummings ; Manager, J. C. Pierson. 











The Market for Gas Securities. 





Consolidated moved up sharply during the week. To-day (Friday) 
the first sales were made at 103} to 104, and the tone wasstrong. Other 
city stocks were in little demand, but prices remain unchanged. In 
Brooklyn shares a very pronounced advance was made, all descriptions 
sharing in the upward movement. Nassau is reported at 135 bid, as is 
also Fulton-Municipal. Citizens and Metropolitan also crossed the par 
mark. The impression gains ground that the movement for consolida- 
tion is taking on definite shape. Chicago gas advanced to 78 bid, and 
its friends are talking 85 for it. It looks to us to be high enough at the 
present, Bay State securities are somewhat uneven. Laclede is 
stronger and is in some demand, a situation no doubt brought about by 
the presumption that the dividends on the prefer.ed will be continued, 
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Is the Game Worth the Candle? 


- i — 
[Prepared for the JouRNAL, by Mr. A. H. Strecker, of Newark, N. J.) 


In connection with the electro-technical exhibition, which lately took 
place at Frankfort-on the-Main, Germany, a well attended Internationa] 
Congress of Electricians held its meetings, from September 7th to 12th, 
Whilst the papers read and the discussions which followed are, of 
course, of rather more interest to electricians than to gas men, or the 
general public, yet some of the remarks made at the opening of the Con. 
gress, by its honorary President, Postmaster-General Stephan, deserve 
to be quoted. In his official capacity the gentleman is not only in 
charge of the imperial postal system, but also of the imperial telegraph, 
and, therefore, greatly interested in electrical progress. He is much es. 
teemed in his country for having greatly improved postal and tele. 
graphic facilities, and is considered a go-ahead and progressive man, ful- 
ly abreast of the times. 

After referring to the astonishing rise which electrical knowledge has 
taken upon the tields of telegraphic and telephonic communication, of 
lighting, of transmission of power and of electro-chemistry, and after 
giving due praise to the men who contributed to this end, Mr. Stephan 
goes on to remark : 

‘**There is, however, a different light in which the above presents it- 
self. I am only putting into plain words that which has been felt for 
some time in various circles, namely, whether all these electrical enter. 
prises, established or proposed (and especially the latter class, in the con- 
ception of which speculation bears a large part), are called forth by an 
actual want, or whether they do not in fact lead to a state of over. 
production and conseqtient increase of the cost of living. The accom- 
plishing of improvements, be they ever so pleasing in themselves, must 
not be confounded with the filling of a want. And just as there are men 
who do not seem to be acting single minded, but seem to be largely influ- 
enced by others standing behind them, so it appears to me ‘that back of 
the inventive genius of our age there stands the money-making spirit. I 
do not mean to dispute that speculation is an important moving spring 
of enterprise, nor will I deny that competition upon this field has been 
productive of considerable good. Still we should never forget that, in 
giving free play to these economic forces, certain rules must be followed. 
Contests are a necessity in life; but just as the international law pre- 
scribes distinct rules to be observed in war, so it will be found advisable 
to observe also upon the field in question those general laws which are 
necessary for a harmonious working together of the human race.” 

When considering the above remarks it is to be borne in mind that 
there is in contemplation by the German Government an act to regulate 
electrical enterprises; and, further, it should be remembered that 
shortly before this meeting of the electricians, another one had come 
off in connection with the same exhibition, which had been attended by 
the representatives of some 150 German cities. They met to learn of 
the progress made by electrical science and to find out what might be 
of value to their communities. A number of cities have already estab- 
lished central stations for the production and sale of electricity, run, like 
their gas works, under municipal control. Other cities, not wishing to 
be considered as behind the times, contemplate the erection of such sta- 
tions. To the authorities of these cities Mr. Stephan’s remarks are to 
some extent undoubtedly directed. They should carefully consider 
whether, by introducing this so called improvement, they really serve 
the general welfare of the communities they have chargeof, or whether 
they are merely benefitting a very limited portion of the people. It 
might then appear to them that by the establishment of an electrical 
plant the sales of gas are to a greater or lesser extent curtailed ; that 
the cost of the smaller quantity of gas produced is thereby increased ; 
that the cost of the incandescent electric lights, of even candle power, 
is greater than that of gas, and that all this willin the end tend to in- 
crease the cost of lights sold to the public. Benefitted are only certain 
customers, like theatres and stores, that make use of the electric light 
for particular purposes and for particular reasons. 

It also opens the question as to whether the development of electricity 
for lighting purposes has really been such a great step forward in 
human progress towards the millenium as it was thought to be by many 
some 10 or 15 years ago. The invention of lighting by gas certainly 
marked a new epoch in our civilization, as did the use of steam for 
power and of electricity for telegraphic communication. But can as 
much be said of the electric light, and especially its incandescent 
variety? The aim of the inventors and promoters of the same has been 
all along to make it as nearly as possible equal tothe gas light. To this 
end they have endeavored to tone down and divide the intense bril 
liancy of the electric arc, so as to get a light suitable to the human 
eye, But they have never succeeded, nor even tried, to produce an 
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incandescent light surpassing that obtained by the direct combustion 
of gas in brilliancy, steadiness, reliability and cheapness. Their best 
efforts have so far been directed towards paralleling the gas light, not 
towards surpassing it or putting it into the shade. Of course it is true 
that the incandescent light throws out but little heat and consumes no 
oxygen ; on the other hand, the heat developed by the burning of the 
gas can, by proper arrangements, be made use of not only to remove its 
own products of combustion but also to ventilate the room generally. 
Taking this into account, the above so much praised advantage of elec- 
tric over gas light does not seem to be an absolute, but only a relative 
one. 

And, then, as a matter of practical experience, we know that in those 
cities which have coal gas and electric light establishments, gas is hold- 
ing fully its own; only a limited number of people become steady 
patrons of the electric light, while others will change from one to the 
other light just the same as they would from one to another of two com- 
peting gas companies. And it is also generally conceded that electric 
lighting companies derive most of their profits from arc lighting, whilst 
the incandescent service makes but a meagre return, and that only when 
the class of consumers, which they supply, are carefully selected. 
Without a doubt electric light enterprises are not nearly as profitable as 
gas light companies. 

Verily the German Postmaster General is right when he advises his 
countrymen to go slow and consider well whether it will pay them to 
parallel their existing gas works by incandescent light plants. Whether 
they will heed his advice remains to be seen. 

Of our own city and town authorities it would be probably too much 
to expect that they should study questions of political economy ; but 
whether capitalists will be as eager to invest in electric light works in 
the next decade as they have in the past seems very doubtful. 








The Structure and Chemistry of Flames. 
eiititieiens 
Prof. A. Smithells, assisted by Mr. H. Ingle, presented a communi- 
cation on this subject at a session of the English Chemical Society. A 
resume of the paper is appended. 


The authors have been engaged for a twelvemonth in investigating 
the chemistry of flames produced by burning known hydrocarbons; 
and the publication of their results in the present form is consequent 
upon the appearance of a paper by Herr N. Teclu in the Journ. Prakt. 
Chemie (Vol. XLIV., p. 246), who describes the phenomenon which 
served as a starting point in the author’s inquiry. If a long glass tube 
be fitted, by means of a cork, over the metal tube of a Bunsen burner, 
so as to form a wider continuation of it, the flame can be caused to burn 
at the top of the glass tube. When the gas is turned off slowly, the 
flame becomes smaller, and develops a sharply defined inner cone of a 
greenish color, which ultimately becomes almost a flat disc of flame, 
and enters the glass tube. As a rule, it will descend at a rapid rate for 
some distance, then begin to oscillate, and finally either detonate and 
light the gas at the bottum of the metal tube, or else go out. If the 
gas supply be very carefully regulated, the flame may be brought into 
such a state that it will descend the tube for a short distance, and then 
reascend ; and in this condition it is very easy to see that, while the 
lower cone is moving, there remains at the top of the tube a steady 
cone of flame of a pale lilac color. By heating the glass tube at one 
point, so as to increase there the rate of inflammation, it is possible to 
fix the oscillating inner cone—that is, to prevent its reascent. It is 
also possible to effect this by narrowing the bore of the glass tube at 
one point, so as to diminish the rate of inflammation—i. ¢., to prevent 
the descent of the inner cone past that point. In this way it is prac- 
ticable to separate the two hollow cones of combustion which constitute 
the Bunsen flame, and to keep them any distance apart for any length 
of time. This permits of the aspiration of the gases from the space 
between the cones without any chance of admixture of outside air, or 
of products of combustion from the upper cone. 

The apparatus used by the authors in most of their experiments con- 
sisted of two glass tubes, one of which slides very easily within the 
other. The inner tube, which is the longer one, is united to the outer 
one by an india-rubber collar, through which it slides freely ; and the 
two tubes are kept co-axial by a ring of asbestos packing, The project- 
ing end of the inner tube may be fitted to a Bunsen burner; but the 
authors have usually led separate supplies of gas and air into the appa- 
ratus by a T tube, instead of using a Bunsen burner, in order to have a 
better control of the’flame. With this apparatus a non-luminous flame 
is easily obtained ; and the two cones can be separated in two ways. If 
ihe apparatus is arranged so that the flame is formed at the orifice of 


the wider tube, and the orifice of the narrow one is 8 or 10 centimeters 
below it, on increasing the air supply the inner cone of flame will ulti- 


mately descend and rest upon the orifice of the inner tube. If, on the 
other hand, the inner tube be made to project beyond the outer one, and 
the non-luminous flame be formed on it, then, if there be a sufficient 
air supply, on sliding up the outer tube, it will, as it passes the flame, 
cleanly detach and carry up the outer cone, leaving the inner one still 
burning on the inner tube. 

The authors have made similar experiments with flames of liquid 
hydrocarbons by charging air with the vapor of the liquid by passing 
it through a ‘‘ saturator,” such as is used for producing the ether-oxygen 
lime-light. The vapor charged air is afterwards mixed with more air ; 
and, by suitably regulating the proportions, a non-luminous flame is 
obtained, and divided into two cones. In the case of liquid hydro- 
carbons, the lower cone of flame usually appears to be divided by dark 
spaces into several petal-like divisions, which are in rapid rotation. In 
the case of benzine vapor, the following sequence of appearances is 
presented : Starting with the orifice of the inner tube 8 or 10 centi- 
metres below that of the outer one, a luminous, smoky flame is first 
obtained at the latter. As air is gradually added, the flame becomes 
less and less luminous, and an inner cone begins to develop ; but before 
this has become non-luminous, it descends to the inner tube. More air 
makes both it and the other cone non-luminous ; and this state may be 
maintained. If now somewhat less air is supplied, a luminous streak 
appears at the tip of the inner cone, and passes right up and through 
the tip of the upper cone. If more air is supplied, the upper cone of 
the flame begins to disappear, and only the upper part of it remains. 
This also gradually fades away, and then there is only the lower cone 
left. Still more air produces a visible effect on the inner cone; the 
color changing, and the combustion becoming less intense, until the 
cone rises from its seat, passes upwards and disappears. There is thus 
a gradual transition from the richly-luminous flame to one consisting 
of asimple pale blue cone just on the point of extinction through ex- 
cess of air. 

The hydrocarbons examined by the authors were ethylene, methane, 
pentane, heptaneand benzine. Coal gas wasalsoused. The gases fromthe 
regions between the two cones of flame were analyzed in all cases volu- 
metrically or gravimetrically. The results obtained (which were tabu- 
lated by the authors) shows that the products of combustion of the first 
cone are essentially CO;, HO, CO, and H:; and that the second cone 
is due to the combustion of the CO and H, with the external air. The 
results are in harmony with the conclusions of Blochmann, obtained 
indirectly, and with the not generally known work of Dalton on the 
explosion of methane and ethylene with oxygen in quantities insuf- 
ficient for complete combustion, which was repeated in 1861 by 
Kersten. 

The authors point out: (1) That carbon, according to Baker’s experi- 
ments, even in excess of oxygen, burns preferentially to CO, and not to 
CO:; (2) that the heat of combustion of gaseous carbon to CO is proba- 
bly greater than that of hydrogen to H,O; (3) that, according to Dalton, 
CH,, when burnt with its own volume of oxygen, gives products repre- 
sented in the equation— 

CH, + O, = CO + HO + H:; 


and they conclude that this equation represents the character of the 
change first taking place in the inner cone. But as the two substances 
CO and HO act upon one another, the case is one of reversible change; 
and four products will result, viz., COs, HO, CO, and H,. 

The conditions of equilibrium of this system, according to Dixon, are 
expressed by the coefficient— 


(CO x HO) + (CO, x H,) 4. 


This is subject to certain conditions of temperature and dilution. The 
authors in their most reliable experiments—viz., the gravimetric ones— 
with ethylene and coal gas, get numbers not greatly differing from 4 ; 
but they are still engaged in studying this question. 

The authors have succeeded in dividing into two cones flames pro- 
duced by the admixture of air with cyanogen, sulphureted hydrogen, 
carbon bisulphide, and decomposed ammonia—i. e., N, + 3H». The 
products of the inner cone in the case of cyanogen were found in one 
experiment to consist of carbon monoxide and carbon dioxide, in the 
proportion of two volumes of the former to one volume of the latter. 

Professor Smithells is continuing the experiments with a view of elu- 
cidating the following points; (1) The influence of differences of diam- 
eter of the tubes and rates of efflux on the fractional combustion, 
(2) The exact composition of the interconal gases in the case of hydro- 
carbons, and also of mixtures of CO + Hy, so as to ascertajn it, and in 
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and other conditions. (3) The composition of the interconal gases from 
hydrocarbon flames while carbon is being liberated, so as to ascertain 
whether the luminosity of flame is due to simple decomposition of hy- 
drocarbons by heat, to preferential combustion of hydrogen, to partial 
decomposition, or to other change. (4) The exact nature of the 
flame of cyanogen, so as to ascertain what governs the proportions 
of carbon monoxide and carbon dioxide formed in the inner cone. 
(5) The manner in which the partition of oxygen takes place in the in- 
ner cone between hydrogen and sulphur, and carbon and sulphur, and 
so as to obtain information as to the affinities of carbon, hydrogen and 
sulphur for oxygen. (6) The spectroscopic appearances of the flames. 

[Professor Smithells subsequently adverted to the topic, an abstract of 
his remarks being as follows :} 

He began by giving a brief summary of the various views that have 
been held on the subject. With one or two exceptions, there has been 
general agreement, since the the time of Berzelius, that an ordinary can- 
dle flame, or the flame of coal gas escaping from a circular hole, is divi- 
sible into four chief regions : (1) The dark inner part ; (2) the luminous 
part; (3) a small bright blue part at the base of the flame, thinning off 
rapidly as it extends upwards; and (4) a dim, scarcely visible, faintly lu- 
minous mantle surrounding the whole flame. 

The explanation which the author would give of these regions is as 
follows: The gas or vaporized wax, on issuing from the orifice or wick, 
becomes mixed with air and burns. Whether or not the flame is lu- 
minous, depends on the rate at which the combustible is supplied. If 
slowly, sufficient air is admixed with the gas for non-luminous combus- 
tion. Thus a very small gas flame is non-luminous ; and so also is the 
flame of a candle with the wick cropped close to the wax. It is conven- 
tionally said that coal gas burns with a luminous flame. It is just as 
true to say that it burns with a non-luminous flame. The small non- 
luminous flame of coal gas, or of a short-wick candle, is seen to have 
the same structure as a Bunsen burner—viz., a bright blue inner cone, 
and a pale lilac cone superposed upon it. The author supposes that we 
have here the same chemical changes occurring as are dealt with in the 
previous paper—viz., that the first combustion in the inner cone is mainly 
to CO., H,O, CO, and H,; and the final one in the outer cone is mainly 
that of CO and H, to CO, and H:O. This is made more probable by the 
fact that, if the gas supply be increased, the luminous tip shows just at 
the point where it appears in the experiment with benzine ; and that, 
even aiter it is considerably developed, the shape of the flame betrays 
the persistence of the inner cone. As the gas supply is further in- 
creased, the luminous area becomes increasingly great, the relics of the 
two original cones being very small. 

The author's view is further enforced by the simple experiment of tak- 
ing a flame about 5 centimeters high from a Bunsen burner with the air 
hules stopped ; noting the blue region at the base of the flame, and the 
dim mantle outside it, and then slowly turning on the air. The gradual 
transition shows unmistakably that the blue part and the mantle are the 
‘*rudiments” of the two cones of a Bunsen flame. 

With regard to the luminous part, everything goes to show that it is 
mainly a region where hydrocarbons are decomposed by the heat of the 
outer parts of the flame ; and the precise nature of the change is being 
studied by the author. The dark inner cone contains mainly unburned 
gas, mixed with some products of combustion from surrounding re- 
gions. 

A commonly held view, that the mantle of a luminous flame is due to 
heated air and products of combustion, is inconsistent with the above 
explanation, and also with the fact that, in recent experiments, it has 
been found impossible to render air luminous at the highest attainable 
temperatures. 

The view that carbon is separated in a flame owing to the preferential 
combination of oxygen with hydrogen, is opposed, the author thinks, to 
all experimental evidence, which he is of opinion goes to show that, if 
the oxygen supply be limited, carbon will burn before hydrogen. 

The author would describe a luminous flame as follows: (1) An outer 
sheath or mantle, with (2) an inner bright blue portion visible at the 
base of the flame. These two parts correspond respectively to the outer 
and inner flame cones of a Bunsen flame, and mark the region where 
the coal gas or candle gas is burning with a large quantity of air. 
(3) The yellow luminous part, marking the region where the heat of the 
parts 1 and 2 is decomposing hydrocarbons, setting free carbon, which 
rapidly glows and burns. (4) The dark inner region, consisting of un- 
burned gas, mixed with products of combustion of the surrounding 
parts. 

Novelty is not claimed for the foregoing description ; but the author 
considers that the experiments described in the preceding paper put the 
matter in a somewhat new light. 








|Concluded from Page 114. | 
Municipal Ownership of Gas in the United States. 
iliaiiaelaias 
[Extracted from the papers contributed by Edward W. Bemis, Ph. p. 
to the records of the American Economic Association. |} 


The amount of gas used by each consumer in the cities owning thei; 
works is about the same as in Massachusetts, where the consumption in 
fifty cities is from 10,000 to 31,000 feet per consumer. The rest of the 
Massachusetts cities show from 31,000 to 45,000 feet. 

Very interesting is the comparison of the percentage of gas consum 
ers to the total population in the ten Massachusetts cities, where the net 
price for gas is less than $1.60. The percentages are given in Table IV. 


Table IV. 
Percentage of 
Population Borne Average Price 
Name of City. by Consumers. of Gas. 
1 RE a Mia di Ska eG. eee 11 $1.10 
Haverhill....... i ie esse Th ak sk et a 7.2 1.40 
SER SRE ranean eels retreat Ce 6.4 1.23 
New Bedford...... er ee a 6 1.52 
Gann n-4h hi vbw 6 RT eee ts 5.6 1,25 
ENE aS ans, < crhas sass aw nae area eares 5 1.41 
EI erg Re Team erener aaa ROG aha ae 1.47 
0 oe ste kien abt 4.6 1.50 
ie a sash: s isin ek aac i aa 3.9 1.58 
NE eT i fis isis etre ia ee a 1.9 1.57 
Average...... mere te 5.64 $1.40 


The average is only 5.64 while the average percentage in the nine 
cities owning their works is 7.1. This is very singular, since the pre- 
dominance of negroes, who use little gas, in most of the cities owning 
their works, fully counterbalances the foreign-born population in the 
Massachusetts cities. The differences in price are insufficient to account 
for it, as the average price in the nine public companies was $1.32, since 
reduced to $1.27, and in the ten private companies it was $1.40, a dif. 
ference of only 8 cents. We seem then to be driven to the same re- 
markable conclusion in regard to gas as were the commissioners on 
sources of water supply for the city of Syracuse, N. Y., made February 
1, 1889. They found, on a careful investigation of about 250 towns, 
that even where prices were the same there was, as indicated by meters 
and number of faucets, a much greater use of water furnished by pub- 
lic than by private companies. The probaole explanation is that the 
average American has an instinctive dislike for patronizing a monopoly 
further than is possible, especially where its profits are popularly sup- 
posed to be large. On the other hand, extensive use of public works 
whose revenues seem to a degree his own, and likely to lessen his taxes, 
is not so much begrudged. 

Coal.—In Table V are given the average candle power of the gas, the 
feet of gas in the holder per pound of coal, and the cost of gas coal per 
long ton delivered at the works. 


lable V. 
Feet of gas in Cost of gas coal 
Name of City. Candle Power. ome af ht: Sines bal 
J ls 240 pou 

rr 19.85 4.77 $3.89 
IS Soca ou cise en < 19.34 4,85 3.35 
AteomanGria. 255.5. 60550 e 17 4 79 
ee EP ee eee 19 4.50 2.38 
I  Svand ius sawan 17 4.68 1.58 
Bellefontaine ............ 16 4.73 3.36 
Danville......... Le pe AOE 17.5 5.03 5.01 
Charlottesville........... 18.5 3.7 3.75 
AE RA ee 17 4.82 2.89" 


1. Price since the summer of 1890 reduced to $4.41. 
2. Price at the beginning of 1891 raised to $2.59. 


The average candle power of these nine cities is 17.9, although by far 
the larger part of the gas sold is over 19.3. The average candle power, 
as révealed by 443 official inspections of 59 gas companies in Massachu- 
setis, in 1890, was 17.79. So here again the public works show a slight 
advantage. It should be said, however, that in New York, Baltimore, 
and several other large cities, a candle power of from 21 to 25 is claimed 
by the companies. The candle power in Philadelphia is steadily in 
creasing. This is considered by gas engineers to be possible only by the 
use of water gas, of which something will be said in another place. 

A great factor in the cost of gas is the price of coal and the amount 
of gas to be gotten from aton. Suppose, for example, that 4.5 feet ca! 
be produced in the holder per pound of coal, as is true of all but two of 
the works just cited. Then from 2,200 pounds of coal, neglecting 4! 
pounds as loss of coal in handling,*we have 9,900 feet of gas. Assum- 
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ing 12 per cent. leakage and unaccounted-for gas in distribution, 8,712 
feet would reach the burner. Now a difference of a dollar in cost of 
coal, if distributed over 8,712 feet, means 11.5 cents per thousand feet. 
If the yield of the coal were 4.7 feet to the pound and the leakage 8 per 
cent., then 10.5 cents per thousand feet of gas must be allowed for every 
change of a dollar in the price of gas coal. This is important. Gas 
companies often justify 50 cents higher charge in one place than in 
another of similar size, by a difference of 1 to 2 dollars a ton in price of 
cal. Yet a difference of $2.00 a ton in coal involves only from 20) to 
93 cents difference per thousand feet in the cost of gas. Frequently, 
(oo, a gas company which pays a high price for coal can recoup itself 
by advantages in the sale of residuals, or in other ways. It will be 
noticed that in all but two cases the yield per pound of coal in the above 
nine cities is from 4.5 to 5.03 feet. The average, owing to the poor yield 
in Charlottesville and Alexandria, is 4.57. It will be further noticed 
that, save in Wheeling and Danville, gas coal costs from $2.38 to $3.89 
per ton. The cost of gas coalin some Massachusetts companies, selected 
by the Massachusetts gas commissioners for special study in 1889, was 
40 to 43 cents per thousand feet in the holder, or from 43 to 47 cents in 
the burner, indicating about $4.00 to $4.50 as the price of coal in that 
State. 

In addition to gas coal, from 2 to 5, or rarely 10 per cent. of cannel 
coal or a half gallon of oil per thousand feet is often added, to insure 
the candle power or ‘“‘enrich” the gas. Philadelphia, in 1891, used 
5,000 tons of cannel coal for this purpose, costing $6.78 a ton, in con- 
nection with about 200,000 tons of gas coal, costing $3.89. In Rich- 
mond, where gas coal costs $3.35, 5 per cent. of cannel coal was used, 
at $6.58 per ton. No other enricher, excepting such small proportion of 
cannel coal, was used last year in any of the public works. 

Cost of Labor and Other Items.—The writer has learned the cost of 
coal per 1,000 feet in the holder in only three cities. In Philadelphia in 
1890 it was 37.3 cents ; in Bellefontaine 38.6 cents ; in Henderson, 33 
cents. The cost of coal, of labor, of other items (aside from improve- 
ments, interest and taxes) and the receipts from residuals sold, and also 
the net cost of gas on every thousand feet of gas used in the burner are 
given in Table VI. 


Table VI. 


Cost of Other Items, Receipts From 


Cost of Coal Cost of Labor Save Interest, taxes Residualsand Net Cost 

r Min per M in and Improvements, Other Items, per Min 

Name of City. Burner. Burner. per Min Burner. per M.in Burner. Burner. 
Philadelphia.. 43.2 Tt - 14.6 70.0 
Richmond .... 34.6 47 6.6 11.6 76.6! 
Alexandria.... 50.0 41.9 12.0 8.2 94.7 
Henderson.... 38.4 34.0 9.7 7.5 74.6 
Wheeling..... 20.8 27.2 2.5 16.3 34.3 
Bellefontaine.. 34.2 26.4 1.9 18.1 44.5 
Danville...... 50.6 47.8 8.0 8.4 98.0 
Charlottesville 52.8 35.2 4.9 5.1 87.8 
Hamilton..... 30.2 33.7 8.8 24.3 48.4 


1[n 1689 the net cost in Richmond was 76.1, because of better market for coke and less leakage. 
Residuals sold for 13.1, 

It is difficult to fill eut the above table for Philadelphia, since, for 
reasons to be given later, one-third of the gas is made by a private com- 
pany, and sold in the holder to the city. It is thus hard to compare the 
costs of labor, etc., with other cities. The gross cost in the holder in 
Philadelphia of the 2,177,073,000 feet manufactured by the city in 1890 
was 73 cents, of which 37.3 cents was cost of gas coal and cannel coal, 
and 35.7 cents was cost of lime used for purifying, and other materials, 
and of wages and salaries in approximately the ratio of one-third for 
materials and two-thirds of the 35.4 cents for labor. From the 73 cents 
gross cost must be deducted 13 cents for residuals or bye-products, coke, 
tar, ete., leaving 60 cents as the net cost in the burner of the coal gas 
made by the city. The cost of coal and price of residuals sold, as given 
above, were calculated only on gas manufactured by the city. There 
was bought of a private company 1,134,922,000 feet of water gas in the 
holder for 37 cents per thousand, and mixed with the coal gas, reducing 
the cost of all the gas to 52 cents in the holder. To this must be added 
18 cents for distribution expenses, such as leakage, repair of mains, 
meter inspectors, clerical labor, etc. Thus the total cost of gas in the 
burner is 70 cents. 

Philadelphia, according to the late superintendent, Mr. Wagner, in a 
conversation with the writer, would wake its own water gas, and would 
make it even cheaper than 37 cents, if not prevented from incurring the 
necessary expense for plant by constitutional limitation on indebted- 
hess, This is also the reason assigned for not owning the electric lights. 

It seems to be a mistake thus to limit indebtedness or taxation so arbi- 
trarily. It would probably be a sufficient check on rash action if a city 





council were simply forced to secure direct indorsement from the voters 
for increased debt or taxes. The reason given for water gas being sold 
to the city for 37 cents in the holder, while the coal gas made by it costs 
60 cents, is that water gas can be made cheaper in Philadelphia than 
coal gas, and that, a fixed and regular amount of water gas being sup- 
plied hourly or daily through the year, it can be made cheaper than if 
subject to the irregularity of demand, to which the city, dealing directly 
with the consumer in all seasons, is subjected. A prominent gas engi- 
neer in the east tells the writer that he believes the private company is 
not making any money at 37 cents, but is trying thus gradually to 
secure control of the city works. The truth of this cannot, of course, be 
determined by any outside party. 

In all the cities except Philadelphia no attempt has been made to keep 
separate the expenses in the holder and in the burner. Labor, it will 
be noticed, varies from 26.4 cents in Bellefontaine to 47.8 cents in Dan- 
ville, and 47.2 in Richmond. The largeness of this item in the latter 
city is due to the lack of sufficient storage capacity, or of a water gas 
attachment which can be fired when a large supply of gas is needed. 
An exclusively coal gas plant cannot be so quickly increased in capacity, 
and then diminished as need requires. Consequently there must always 
be enough men on hand to supply the place of machinery and storage 
capacity where the latter is deficient, and to run the coal gas plant to 
the height of its capacity during the few hours of every evening when 
needed. The cost of\coal per thousand feet in the burner varies from 
20.8 cents in Wheeling to 54.4 cents in Danville. The usual cost is 
from 23 to 40 cents. In Massachusetts, in companies selected for study 
by the gas commission, the labor cost is from 14 to 20 cents. But this 
only includes the making. If the labor cost of delivery were added the 
entire sum might equal that of the public companies. The latter prob- 
ably pay more to common labor, the former more to the officers. There 
is little difficulty in training any laborer of ordinary intelligence to do 
nearly all the work necessary in gas-making. A gas engineer of first- 
class ability as superintendent is about the only skilled labor required 
aside from the clerical work. 

The: cost of repairs, improvements and miscellaneous items, varies 
from 1.9 cents in Bellefontaine to 12 cents in Alexandria, where the 
worn out condition of some of the plant requires large expenditures for 
running the works, as well as for improvements. No attempt was made 
by the writer to determine the value of the water, usually supplied from 
city mains, used by the gas works. But this item is known to be less 
than a cent a thousand feet in amount. 

Residuals,—The receipts from residuals, such as coke and ammonia, 
as appears in the last table, vary from 5.1 cents in Charlottesville to 13.1 
cents in Richmond, nearly as much in Philadelphia, and 24.3 cents in 
Hamilton. This is an important element in reducing the cost of gas 
making. In six selected companies in Massachusetts, according to the 
report of the Gas Commissioners of that State for 1889, the sum received 
for residuals varied from 13 to 23 cents in the holder, which, allowing 
10 per cent. leakage, would mean 14 to 25 cents in the burner. Residu- 
als, then, find a better sale in Massachusetts, and, so far as that item 
goes, gas ought to be cheaper in Massachusetts than in these nine cities 
under consideration. An analysis of the value of the various bye- 
products will soon be considered. Meantime attention is called to the 
last column in the above table, giving the net cost exclusive of improve- 
ments, interests and taxes, but including ordinary repairs, such as are 
needed from day to day. This net cost varies from 34.3 cents in Wheel- 
ing to 98 cents in Danville. In six of the nine companies it is below 77 
cents. The higher prices in the other three are due to high cost of coal 
and small size of city, as in the case of Danville, or insufficient and 
leaky mains, as in Alexandria. 

As remarked in the preface, if any success has been won by city own- 
ership, and the price of gas been made lower, or the net revenue to the 
city been greater, or political corruption, as we shall soon see, been less 
than in most private works to such an extent as to make all cities: that 
have tried public ownership overwhelmingly in favor of its continu- 
ance, the result cannot be ascribed to any better natural conditions of 
success than exist in most American cities. In fact, several of these cit- 
ies, by virtue of their large negro vote, which is usually ignorant if not 
corrupt, would appear to be less favorably situated for public ownership 
than most northern cities. 

We now study the coke obtained as chief of the bye-products. In Ta- 
ble VII. are given the amount of coal (long tons of 2,240 pounds) car- 
bonized or used in the retorts, the amount of coke obtained per ton of 
coal carbonized, and likewise the amount of coke sold, the amount 
burnt at the works and the amount left on hand unsold in 1890 per ton 
of coal carbonized. Finally, the amount of tar sold per ton of coal car- 
bonized is given. 
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lable VIL. 


Lbs. Coke 
Lbs.CokeOb- Sol@éper 


Lhs. Coke Lbhs.Coke Gail. 
Burnedat Unsoki TarSoki 


Toris Coal Car- tained per Ton Ton Worksper pefTon per Ton 
Name of City bonized. (2,24@-Lbs.) Coal. Coal. Coal. 
Philadelphia... 203,734.5 1,170 683 478 4 hs 
Richmond’... 17,818 1,471.6 617 742 112.4 10 
Alexandria.... 2,200 eee ae. er Pesta 9.6 
Henderson.... 1,153.4 ..... os 394 aces | aie aa 2 
Wheeling. .... ee weer ws 811.3 =~ utes 14.4 
Bellefontaine.. 8 447 _ — 11 
Danville...... re te ye TTR — 
Charlottesville 790.8 See 182 atk) viene me 
Hamilton..... 2,922 eee. EE, peace, wate aia 14.2 


1. The figures for Richmond are for 1889. 

2, The tar is used on the streets in Charlottesville. 

The chief column in Table VII. is that giving the pounds of coke 
sold per ton of coal. Although a ton of coal will make fully half as 
much by weight of coke, a considerable part of this is used for fuel in 
making the gas. Six of the above cities sell from 394 to 811 pounds of 
coke for every 2,240 pounds of coal carbonized. It will be noticed also 
that 10 to 14 gallons of tar are obtained from a ton of coal, and sold, 
when not used in the streets for paving. From tar are made pavements, 
roofs, and valuable aniline dyes, which have iargely displaced veget- 
abie dyes. 

In Table VIII. are given the amount of coke and the amount of tar 
sold per thousand feet of gas used in the burner. Also the price of coke 
per bushel of 40 pounds, and of tar per barrel of 50 gallons. There is 
given the value of the coke and of the tar sold per thousand feet of gas. 

The wide difference shown in prices for coke and tar in these cities is 
not to any great degree due to the management of the works, but to the 
market for these bye-products. Coke is often lowest where coal is 
cheapest, and vice versa; for a cheap coal district is often possessed of 
coke ovens, which give a great supply at low prices. Thus the high 
price of coal in some districts is partly atoned for by the accompanying 
receipts for residuals. Owing to the gradual displacement of coal gas 
by water gas, which furnishes no tar nor coke for sale, the market for 
these residuals is improving. Coke is usually sold in the city where it 
is made, but tar is sometimes sent long distances. Danville, Virginia, 
for instance, sells its tar in Chicago. 


Table VIL 


Pounds Gallons Price of Price of Value of Value of 
of Coke of Tar Coke per Tar per Coke Tar 
Sold per Sola Bushel Rarrel Sold per Sold per 
M of Gas per M of (40 lbs). (0 Gal- MofGas. M of Gas. 
Name of City. Burned. Gas. In Cents. lons). In Cents. In Cents. 
Philadelphia. .... 74.6 park aus Dead 8.9 4.2 
Richmond'....... 73.0 1.8 6.00 $0.65 11.0 1.4 
Alexandria ...... 81.5 1.2 6.26 1,25 5.0 3.2 
Henderson. ...... 46.0 2.+ 5.00 2.25 5.7 1.1 
Wheeling........ 100.0 1.8 2.80 2.14 v1 060 || «964 
Bellefontaine .... 45.2 1.1+ 8.00 4.00 9.05 9.05 
a se sae 1.75 hts 
Charlottesville... 24.7 nae 8.00 ahead 5.1 cae 
Hamilton’....... 73.00 1,4 6&7 3.60 11.3 9.9 


1, In Riebmond receipts are analyzed for 1889. In 1890 sales of coke were about 1.5 cents less, 
but full details »re not at hand. 
2. The figures for Hamilton in this table cover only the first ten months of the year. 

Only two cities of the nine under consideration find a sufficient mar- 
ket for ammonia to make it profitable tosave. Richmond obtains .7 of 
a cent and Wheeling 1.4 cents for ammonia. Ammonia is now used 
not only in medicine but in the arts. 

Total Cost of Gas.—In Table IX. we repeat a column given on a 
previous page as to the cost of gas apart from permanent improvements, 
interest and taxes. Then is given the cost of such improvements, the 
cost of gas including the latter item, the percentage of the price of coal 
borne by all the residuals, and the cost of coal less the amount obtained 
for residuals. 

The expenditure for improvements was unusually large in Alexandria 
owing to a new holder, and will continue large for the next two years 
if needed improvements, such as the city officials desire, are made. 
Expenditures in Danville, Henderson and Charlottesville will be less 
than given in the table, while in Bellefontaine and Hamilton they are 
likely to be more. In the list of expenses no allowance has been made 


for the cost of caring for the public or street lamps, which is often as- 
sumed by the gas works, but has nothing to do with the cost of making 
and delivering gas. 

The total cost of gas, exclusive of interest and taxes, is under 50 cents 
in Wheeling, Bellefontaine and Hamilton ; from 80 to 90 cenis in Rich- 











Table IX. 
Cost of Gas Percentage 
per M. Feet Total Cost of the Price Cost of 
in Burner, Cost of of Gas Aside of Coal Coal per M 
: Apart from Permanent from Interest Borhe by all Less 
Name of City. Improvements. Improvements. and Taxes. the Residuals. Residuals 
. | Philadelphia... 70.0 cts. 14.0cts. 84.0cts. 33.8cts. 28.6 cts, 
Richmond..... 76.6 ** ne *” 83.5 ‘ 85.5 ‘ 23.0 * 
Alexandria..... 94.7 ‘* 26.2 ‘* 120.9 ‘‘ 1¢.4, °° 41.8 | 
Henderson..... rae * 13.0 °° os ** 19.5 ‘° 30.9 | 
Wheeling...... 34.3 “ 5.8 * 40.2 ‘ m3 * 4.5“ 
Bellefontaine .. 44.5 ‘‘ ere 44.5 ‘ 53.0 ‘‘ 1 4 
Danville....... fo ** 16.6 ‘ 114.5 ‘* 16.6 ‘* 42,2 : 
Charlottesville. 87.8 ‘ i i 99.8 ‘ 55.0. ** 7 * 
Hamilton...... 48.4 ‘ seater 45.6 ‘* a 5.9 
1, All permanent improvements the first year in Hamilton are included in the cost of the 


works. 


mond, Philadelphia and Henderson ; and from $1 to $1.21 in Charlottes. 
ville, Danville, and Alexandria. The reasons for the high cost in the 
three latter cities can profitably occupy us a moment, even at the risk 
of repeating what is said elsewhere. In Charlottesville the cost with 
improvements was almost $1 in 1890, but owing to the need of few fur- 
ther improvements will be little more than 90 cents for atime. This is 
a good type uf a small city, with high price for coal and a very poor 
market for residuals. The cost of coal less the residuals is 47.7 cents 
per thousand feet of gas consumed, as compared with 4.5 cents in 
Wheeling. Few cities are worse off in this particular than Charlottes. 
ville. Then credit should be given the gas works in Charlottesyille for 
the tar used in the city streets, and worth perhaps 2 or 3 cents per thou- 
sand feet. The high total cost in Danville of $1.14} is likewise due in 
part to a high price of coal accompanying a poor market for residuals. 
The cost of coal in Danville, less the receipts from residuals, was 42.2 
cents in 1890. Injury to the works by a freshet involved expense of re- 
pairs as well as, for a time, greater cost in making gas. Permanent im- 
provements also cost 16.5 cents. In spite of all this, to keep the cost of 
gas down to $1.14} is indicative of good rather than of bad manage- 
ment. 

Little excuse can be made for Alexandria, which seems to be the only 
city of the nine whose gas management is now open to serious criticism, 
The chief trouble, as far as could be ascertained, seems to lie, not in the 
superintendent and not in any spoils system among the employees (for 
few changes have been made for political reasons, at least of late years), 
but in the short-sightedness of the city council in not renewing and im- 
proving the mains and works as they wore out, or as increased con- 
sumption and the inventions of the times rendered wise. The result 
now is that while the cost of gas in 1890 was 94.7 cents, or next to Dan- 
ville, which has also apparently been rather dilatory until lately in 
making improvements, 26.2 cents had to be spent in improvements, 
and more than that will be needed during the next three years in 
order to place the works abreast of the times. As the city govern- 
ment now gives evidence of some appreciation of the situation, and 
of an intention to improve the works at once, the outlook is hopeful. 
And even in Alexandria the citizens are getting their gas for $1.44, 
or much less than scores of American cities of similar size which have 
an equal market for coal and residuals. 








The Storage of Fuel Oil. 
et 

The Chicago Fire Underwriters’ Association fought the use of crude 
oil for fuel for a long time, but of late the consumption has increased 
rapidly in spite of their action. They have just promulgated the fol- 
lowing set of rules to govern the use of oil as fuel, which will be of 
general interest : 

Vault to be located so that the oil it contains can burn out without 
endangering property and have a capacity sufficient to hold twice the 
entire quantity of oil the tanks within can contain. 

Location of vault to be left to the approval of the Superintendent of 
Surveys. Distance from any property to be regulated by size of tanks. 

Vault to be underground, built of brick, sides and ends to be at least 
16 inches thick and to be made water tight with hydraulic cement ; bot- 
tom to be water-tight, concrete, dished toward center and inclined to 
one end so as to drain all overflow or seepage to that end, said incline 
to be to the end opposite to that from which the tank is to be tapped : 
top to be supported with heavy iron I beams, with arches of solid brick 
sprung from one beam to its neighbors, and to have at least 12 inches of 
dirt over the masonry. 

Vault to be accessible by one or more large manholes, which, whet 
not in use, are to be kept locked by a large padlock of three or more 
tumblers, key to be held by some responsible party. 
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A trough must run from one end of the vault to the other, directly 
under each tank, and in the same direction as the tank or tanks. 

The vault shall be air tight as near as possible, and must have two 
ventilating pipes of iron of 4 inches diameter, both inlet and outlet pipe 
to reach within 6 inches of the bottom of vault, the outlet ventilating 
pipe to rise above surface 8 feet, the inlet ventilating pipe to rise above 
surface 6 feet. 

Syphon to be arranged so as to carry out any seepage or leakge into 
the vault, and discharge same upon the ground, where its burning 
would not endanger surrounding property. 

Tank to be of boiler iron or steel at least ,’, inch in thickness, to be 
cold riveted, rivets to be not less than $ inch in diameter and not over 1 
inch apart between centers; the entire outer surface of tank to have 
two good coats of coal tar or mineral paint before the tank is placed in 
position. 

No tank shall be over 8 feet in diameter by 25 in length, nor shall any 
yault have over two tanks. 

When the tank is set, the bottom of the tank must be 3 inches above 
the concrete floor of the vault, and must be in saddles of masonry not 
less than 12 inches in thickness, built from the concrete floor of the 
vault, said saddles not to be more than 3 feet apart between centers, 
and laid in hydraulic cement, with an opening through center for 
drainage. 

Tank must incline 1 inch per 10 feet in length toward the end from 
which it is to be tapped, said incline of the tank to be opposite to the in- 
cline at the bottom of the vault. 

The filling pipe, manhole, telltale or indicator, pump supply connec- 
tion, steam connection, overflow pipe and ventilating pipes, where they 
connect with tank, must be made petroleum tight by the use of litharge 
and glycerine cement. 

Flanges to make tank } inch in thickness, to be riveted on the inside 
so as to furnish a satisfactory joint where connections are made, must 
be used. 

Filling pipe connection must have gas-tight valve between the tank 
and hose coupling, which must be kept closed and locked unless the 
tank is being filled. Each tank must have ventilating pipes at least 14 
inches in diameter, one of which must connect with one end of the top 
of the tank and must be in the form of an inverted J, a union to be 
placed in pipe just below the bend, within which shall be placed a 
diaphragm of fine wire gauze ; the other ventilating pipe must be at 
the other end of the top of the tank and must be conducted to the in- 
side of the smoke stack or into the open air at least 10 feet above the 
surface, so that all the gases that form in the tank will be constantly 
discharged. 

Tank must have indicator to show height of oil in tank at all times, 
said indicator to be so arranged as to allow no escapement of gases from 
tank, 

All pipes leading from the tank to the pump, or place of burning, 
must incline toward the tank and have a fall of at least 2 feet from 
bottom of standpipe to top of storage tank, and must be so constructed 
that the feed pipe from stand pipe to burners shall be entirely above 
burners, so that no pockets of oil can be formed in any one of the 
pipes between the main tank, stand pipe, oil pump or place of burning. 

All systems of burning oil for fuel shall use pumps and stand pipe, 
which shall be within the fireroom ; the capacity of the stand pipe shall 
not exceed 20 gallons, and the overflow pipe shall have one and one- 
half times the inside diameter of the oil pump suction pipe. All sys- 
tems to be so piped and constructed that all oil in the pipes and system 
shall automatically drain to the main tank when the pump is stopped, 
and cut off from oil supply pipe must be located outside of the boiler- 
room, 

All systems shall have twin pumps so that each one can be used in- 
dependently of the other. 

All pipes within the building shall be placed in plain sight where 
possible ; otherwise shall be placed within a box with moveable top, said 
box filled with dry sand. 

The oil pipes and steam pipes between the supply tank and oil pumps 
shall parallel each other and be placed in the same box. 








The Cheap Production of Hydrogen Gas 
——— 

A writer in the Gas World says that hydrogen gas in a pure state is 
admitted to be an element of vast use in the arts in various branches, 
especially as a means of producing the greatest known heat procurable 
in the whole range of furnace chemistry. It is also of paramount im- 


of reducing all, or nearly all, the natural oxides of the metallic sub- 
stances of which the earth is composed, which carbon and other com- 


bustible fuel cannot reduce to the metallic state. The difficulty attending 


the use of hydrogen in the arts has been, and is, the expense and in- 
convenience attending its manufacture. 

Up to recently the only method employed to produce hydrogen for 
experimental, and sometimes balloon purposes, has been by decompos- 
ing dilute sulphuric acid by iron or zinc. This method is both slow, 
operose, and very expensive, and is not adapted, under any circum- 
stances, to the production of hydrogen in quantities other than for 
laboratory purposes and small experiments. By this method it requires 
28 lbs. of iron, or 32 lbs. of zinc, dissolved in 40 lbs. of sulphuric acid 
to produce only 1 lb. of hydrogen, or about 200 cubic feet at 60° Fahr. 
and 30 inches barometer. Therefore the cost per pound could not be 
less than from 62} cents to $1.25, according to ths material used, with- 
out taking into consideration the cost of manipulating bulky and ex- 
pensive apparatus necessary ; or from $6.25 to $12.50 per thousand 
cubic feet. 

A newly patented method can now produce this valuable gas in any 
quantity at under 12 cents per thousand cubic feet, or 2} cents per lb. 
At this low price hydrogen fuel “will become an important, practical, 
and commercial factor in the reduction of metallic oxides which, though 
common in nature, cannot now be converted into the metallic state by 
any application of carbon heat. Aluminium, calcium, magnesium, 
silicon, boron, and many substances are among those materials which, 
though most valuable in the arts, could not hitherto be obtained without 
the intervention of the expensive elements of sodium, potassium, chlorine 
and fluorine. 

The new process is based on the well-known reaction, that when a 
current of steam is passed through melted iron it is decomposed, and 
sesquioxide of iron is formed at the expense of the oxygen of the steam, 
and the hydrogen is given off in the free and pure state. This can 
either be collected or at once used. 

The oxide of iron left in the receptacle is then, while still hot, sub- 
jected to a current of hydrocarbon vapor from refuse petroleum or tar, 
which reconverts the oxide of iron into the metallic state for a fresh 
operation with steam to produce hydrogen again, without loosing, or, 
indeed, even moving, the iron in the receptacle. The hydrogen is thus 
obtained wholly at the expense of the petroleum or tar, which can be 
obtained at a cost of from 2 cents to 3 cents per gallon, and in some 
cases even lower prices. 

One gallon of refuse oil or tar, by this pretty reaction, is capable of 
yielding 500 cubic feet of hydrogen, or about 2} lbs. This seems strange, 
as the refuse oil does not contain 2} lbs. of hydrogen, but it must be 
remembered that the carbon in the oil vapor performs its full share in 
reducing the iron oxide to the metallic state, to be again oxidized by the 
steam current, producing hydrogen. 

The apparatus for carrying ouf this process is very simple. It con- 
sists of any number of crucibles, say six, of about.4 cubic feet capacity, 
and having covered tops. These are an article of commerce, and will 
hold from 16 to 18 ewts. of melted iron. They are each provided with 
two fire-resisting tubes, which descend through the cover to the bottom, 
one for the conveyance of the sceam, and the other for the conveyance 
of the hydrocarbon reducing vapor in the alternating reduction of the 
iron oxide. These are set in the holes or arches of a glass pot furnace, 
either Siemens-Martin or other type. These pots, when at the necessary 
heat, are filled with molten iron, and steam from a boiler passed through 
the iron, until its decomposition no longer takes place; or, in other 
words, until all the iron is converted into sesquioxide. The valve in 
the hydrogen connecting pipe, which proceeds from the cover of the 
crucible to the gasholder, is closed, and the branch escape pipe opening 
into the flue is opened. The hydrocarbon vapor produced from a spray 
gas-generating chamber (too well known to require description) is then 
conducted through the heated iron oxide until the whole is reduced 
again to the metallic state; in the meantime the carbonic oxide and 
vapor of water escaping by the branch-leading pipe into the flue. By 
the closing of the branch-escape pipe and the opening of the hydrogen 
collecting pipe, cutting off the hydrocarbon vapor, and turning on the 
steam, the production of hydrogen again commences, and continues 
until the iron in the crucibles has again been fully oxidized. 

It will be seen that the whole operation is automatic, with the excep- 
tion of turning on and off the necessary connections, and the iron in 
the crucibles need never be moved or changed for years. The iron acts 
merely as a carrier, and does not waste. There is very little manual 
labor attending the working of the process, which can be alternating 
continuously. 





portance as a material which, owing to its chemical affinities, is capable 





A battery of six retorts of the size mentioned—three always making 
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hydrogen, and the other three undergoing reduction, and allowing two 
hours for the oxidation stage, and two hours for the reduction stage— 
would produce about 50,000 cubic feet of hydrogen per hour. A 35 
horse-power boiler would supply ample steam for the whole apparatus. 
The vaporizer for the hydrocarbon vapor production should have a 
capacity of converting 110 gallons of oil per hour. 

By a modification already schemed out, the retorts can be heated by 
petroleum blow pipes, which renders the whole manipulation quite 
automatic, beyond the attention to the valves and connections, and the 
pumping up of the liquid hydrocarbon and the water for the boiler. 








Generating Stations and Their Physical Hazards. 
chaise 
[A paper read by Mr. Geo. P. Low, before the Fire Underwriter’s Asso- 
ciation of the Pacific. | 


Electric lighting people, in combating the belief that central stations 
are an extra hazardous risk, are enduring the penalty imposed for vio- 
lating the unwritten, though well established, law condemning cheap 
and make-shift constructions. We all remember how, only a year orso 
ago, anything under the sun in the way of a shed would be pressed into 
service for housing electric light machinery. Everything about the 
plant wore a temporary aspect ; nothing appeared permanent, and the 
only apparent aim of the electrical concerns at that time appeared to be 
to furnish electric light at the earliest possible moment. Cheap frame 
structures of the roughest materials were hurriedly erected, tumble- 
down saw and grist mills were patched up, and even abandoned barns 
were made to serve as electric light stations. Then, as if pledged tothe 
motto, ‘‘ Anything goes,” the electrical equipment was placed in reck- 
less disregard of safety, and another electric light station would be 
launched into existence to tempt fate and invitedisaster. The Chronicle 
fire tables show that during the nine years previous to and including 
1890, 129 electric light stations were burned in the United States, but 
considering the wretched construction of so many of them, itis hard to 
understand why this number is so small unless it be that Providence 
prevails—not the public enemy. Is it a wonder, then, that the level- 
headed fire underwriter who does nothing without a reason discrimi- 
nated against these risks? Their inherent hazards were certainly great 
and sufficiently so in some cases to prohibit insurance, but now the les- 
son of experience has been learned, the necessity for central station con- 
struction after the most approved methods is fully realized, and the 
electric lighting industry in this particular, at least, is in a stateof tran- 
sition. New stations are being properly erected and many of the old 
ones are undergoing reconstruction or are being torn down and rebuilt 
in accordance with the modern ideas. Better days are already here, 
and generating stations, whether for isolated or central station work, 
are no longer necessarily arisk to be avoided as one ‘‘ sure to go.” 

I cannot believe that many have a conception of the wonderful in- 
fluence electric lighting has exerted in developing and more nearly 
perfecting many mechanical appliances. A dozen years or so ago the 
ordinary single expansion slide valve engine or the Corliss compound 
engine represented the highest perfection attained in the art of steam 
engine building. The value of these engines is not to bedetracted from, 
yet they were all capable of running only at slow speed, and their effi- 
ciency was not near so high as the engines manufactured at the present 
time. Those artificial individuals known as corporations fully under- 
stand that the profits of the business they carry on depend almost as 
much upon the legitimate reduction of operating expenses as upon actual 
receipts, and in response to their demands the not infrequent use of 
extravagant countershafting has been made nv longer necessary ; the 
automatic high speed engine has been perfected, and finally, the triple 
expansion engine wrests nearly every ounce of power from steam by 
bringing it down to almost a vacuum. Even the firing of boilers has 
become an art, so much so in fact that in some well-regulated stations 
engineers can tell almost the exact amount of coal burned in a given 
period by noting the ‘‘ load,” or the number of lamps burned during 
that time. Why this occurs may be easily understood ; dynamos and 
steam engines are both automatic in their action, that is, they develop 
only such power as is required to perform the work allotted to them. 
Each arc lamp absorbs electric energy requiring the expenditure of 
approximately one horse power in its production. If, therefore, fifty 
arc lamps are burning from a dynamo and ten lamps are switched off, 
the power required to run the dynamo will instantly drop from say fifty 
horse power to about forty horse power. The load of ten horse power 
being taken from the engine, its tendency is to accelerate in speed but 
the moment this occurs the governor notes the changeand cuts off what- 
ever surplus steam there may be in excess of that necessary to produce 


the power required. Less steam is, therefore, taken from the boiler, 
and with proper firing, less coal will be consumed. If, in your travels, 
you find an electric light station where the exact lamp or ampere load 
is recorded continuously or at frequent intervals and where every pound 
of coal going under the boilers is carefully weighed and noted with the 
time, and results are carefully compared, then, I dare say, you may 
rest assured that the station managers are live, wideawake, careful men 
who would permit no careless or hazardous construction to exist that 
would jeopardize their property. I have never yet had occasion to ser- 
iously criticise the electrical equipment of an electric light plantin charge 
of aman who exercised wise station economy. 

Regarding the construction of the station proper, the building, to 
meet the standard, should be such as is recognized as the best factory 
construction, and as such it may be of brick or stone, preferably not 
over two stories high. An electric light station is, in brief, an ‘‘ electric 
ity factory,” and electricity, though intangible, is the product of its 
whirling machinery, just as fabrics come from cotton and woolen mills, 
or as sugar comes from a refinery. Each should be of plain mill con- 
struction, and, in the standard risk, the roof should be of slate, metal 
or gravel. Of course, all precautions should be taken regarding stair 
ways and elevators. If possible, they should be placed outside, or, if in- 
side, they should be inclosed, and provided with self-closing doors and 
hatches, respectively. The boiler house should be in an adjoining build 
ing, and, in any instance, it is quite essential that the boilers be separat 
ed from the engine and dynamo rooms by means of a competent fire 
wall, carried up through the roof, and provided with approved fire 
doors. It is said that linemen have more to fear from gravity than from 
the current in the wires they handle, and, if reliable statistics were 
available, it would probably be proven that more linemen are killed by 
falling from poles than by electricity. Possibly, too, if the truth were 
known, it might be proven that defective boilers and flues have cause 
as many, if not more, central station fires than electricity ; but, be this 
as it may, no one will question the propriety of separating the boiler and 
dynamo rooms by a fire wall. It is obviously equally important that 
the station should be provided with a full fire equipment, consisting of 
fire pumps of ample capacity, good hose on approved reels, fire buckets, 
tanks on roofs or standpipes and automatic sprinklers judiciously placed. 
When all these conditions exist, and when everything is kept neat and 
clean, when oil and waste are properly cared for, when steam pipes are 
made tight and well felted, when bearings are perfectly aligned, and 
when litter and dirt are never to be found, then—aside from its electri 
cal equipment—will the station be maintained in accordance with the 
sound views of the fire underwriter. 

But the consideration of the hazards attending the electrical equipment 
of generating stations is more properly the subject matter of the present 
paper, and intuitively the first appliance demanding attention is the dy 
namo. It is not such an easy matter for the layman to recognize the 
difference between high and low potential dynamos as it was even a few 
menths ago. A new class of low potential machines, known as multi- 
polar dynamos, are being brought forward that appear like high pres- 
sure alternating machines in several details, and in some cases alternat- 
ors are now made to generate low potential currents, which are after- 
ward transformed to high pressures, but from the standpoint of safety 
it is well to consider all dynamos as high pressure generators. In other 
words, mount all dynamos properly, keep them all perfectly clean, run 
all connecting wires after the most approved methods, and then safety 
will be assured in every instance. Wherever possible it is advisable to 
mount dynamos on a stone or concrete foundation for stability’s sake, 
but never place the machine on such a foundation direct: A thoroughly 
dry wood base, well filled to prevent the absorption of moisture, must 
intervene. Concrete or stone is a conductor of electricity, and to place 
|a dynamo on such a foundation is possibly to maintain a grounded cir- 
cuit, the hazards of which have been fully described. As to dynamos 
themselves comparatively little can be said. They should be kept neat 
and clean, and they should never be located in places exposed to inflam- 
mable dust or the flyings of magnetic material. Machines should 
always be protected with a waterproof cover when not in use, and they 
should never, in any instance, be exposed to dampness of any sort. The 
only parts of a dynamo that are susceptible to wear are the bearings, 
the commutator and the brushes, and the depreciation on these is low, 
if the machine is properly cared for. It has been said that ‘‘the best 
system is the man who runs it.” Equally true is it that the behavior of 
a well made dynamo depends upon the care it receives. If the circuits 
it supplies with current are of faulty construction the machine receives 
abuse just as malignant as neglect in cleanliness. Burnouts of dynamo 
armatures or fields are, therefore, like fuse blowings, symptoms that 








disorder exists somewhere or other in the system. The destructibility 
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of dynamos by fire, is, I judge, about equal to that of high grade steam 
engines, but contrary to the prevalent belief, dynamos are not neces- 
sarily susceptible to either serious or material injury by water. The 
dynamo used by the Pacific Oil and Lead works, prior to their fire last 
year, remained under oil and water for fourteen days, yet it is now in 
daily use and giving satisfaction. Another machine fell into the Colum- 
bia river while being unloaded from a steambaat, and remained there 
over three weeks. Yet it was fished out and is none the less efficient for 
its soaking. 

About all that is necessary to restore wet dynamos to their original 
condition is to exercise great care in drying them out by sending a cur- 
rent through their coils. Careless or hurried drying will frequently re- 
sult in a burned out machine which will necessitate rewinding. To do 
this entails a cost almost impossible to approximate to any close cer- 
tainty. Some concerns are able to do their own winding, in which 
event the cost may be 30 or 40 per cent. of that of a new machine; but 
if it becomes necessary to send the machine to the factory to have it re- 
wound, then the cost, with freights added, may approximate from 50 to 
70 per cent., if not more, of that of a new machine. In one or two in- 
stances adjusters have been imposed upon and underwriters have been 
grossly swindled by misrepresentations regarding the fire or water dam- 
age sustained by dynamos, and before settling a loss on a dynamo which 
is not irreparably injured it is frequently better to secure the report of a 
disinterested expert upon its condition. If a dynamo is burned and yet 
retains its original shape—that is, if the field magnets or frame have not 
become cracked or warped or tempered by heat or sudden cooling—then 
it is safe to say that the only portion which may have sustained serious 
injury by fire will be the winding—possibly only the few outside layers. 
Armatures are more susceptible to injury by fire, but they can frequently 
be rewound and made thoroughly serviceable at a cost varying from 25 
to 40 per cent. of the original value of the machine. It should be borne 
in mind, however, that these figures are by no means absolute, as it is 
quite impossible to establish a universal rule regarding the destructibil- 
ity of dynamos. Dynamos, or armatures, ‘‘burn out” from short cir- 
cuits, defective construction, or careless or ignorant handling; and 
these accidents are attributable to conditions which should not exist, and 
under which the machine is not supposed to run. The rule exempting 
fire underwriters from losses on dynamos occasioned by fire within 
themselves is, I think, well taken. 

From the dynamo, leads or wires are taken to the switchboard, a very 
essential contrivance designed to facilitate the throwing of different out- 
side circuits upon different machines, and to group different machines 
or circuits together in every advantageous manner. The switchboard 
also contains all such cut-outs and switches as are necessary for safety, 
or to control all circuits and apparatus, and also many of the station in- 
struments, such as the lightning arrester, for protecting the apparatus 
from lightning ; the ground detector, for notifying the attendant when- 
ever a ground comes on the circuit ; also ammeters for measuring the 
current strength or amperage of each machine or circuit; and voltme- 
ters, for indicating their potentials. Then resistance boxes or rheostats 
—one for each dynamo—are generally placed on the switchboard. 
These generally consist of coils of iron or German silver wire so con- 
nected to the dynamo that the current used for exciting the field mag- 
nets flows through them. By moving the lever of the rheostat, resist- 
ance consisting of a wire or wires of low conductivity may be thrown 
in or cut out of the field windings, entailing a less or greater current 
flow through the coils and consequently a decreased or increased elec- 
tromotive force from the dynamo, as has been previously explained. 
Rheostats are essential to the satisfactory working of most forms of dy- 
namos, and in policies the specific amount named on dynamos should 
include the value of the rheostats, which must be considered not as an 
accessory device, but as a part of the original machine. 

The other instruments that appear on the switchboard and have been 
referred to are not absolutely essential to the working of the dynamo. 
They are necessaries which enable the attendants to keep the plant, both 
inside and outside the station, in such a condition that both safety and 
satisfactory service will be assured, and as such their independence 
from the dynamo will be recognized. A dynamo may burn, yet the 
switchboard or station instruments may receive no exposure therefrom ; 
neither will a burning switchboard necessarily jeopardize the dynamos 
connected to it, and for this reason, if for none other, specific amounts 
should be written on station instruments as well as on dynamos. To 
blanket” them is to ‘‘ blanket” two distinct risks. As to the destruct- 
ibility of station instruments, those appearing in the switchboard gen- 
erally consist of five pieces of mechanism comparable to fine clock- 
work, though not as intricate or as complicated. The instruments 
found in a well-equipped testing room of an electric light station are, 


however, among the most delicate, exact, and expensive used in any 
branch of science. Their value is frequently great, and, being very 
delicate, they are readily susceptible to injury by fire or water. 

Generally, the hazard attending the use of switchboards is considerably 
greater than that of dynamos—or, more properly speaking, perhaps, 
fires originate on or around switchboards more frequently than about 
dynamos; but in every instance, except, possibly, lightning, electric fires 
originating in generating stations must be looked upon and deplored as 
preventible fires. From their nature, switchboards are the points from 
whence every portion of the system supplied by the station receives its 
current and hence the maximum potential and the maximum amperage 
always exist at that place. It is most essential, then, that the workman- 
ship and materials in and around the switchboard be of the best and 
most recent character. Unless it is quite impossible to do so, station 
switchboards should be placed far enough away from walls or partitions 
to permit easy access on all sides. Do not close in the switchboard in 
any manner. If it is wainscoted in and provided with adoor, some evil 
genius may file away his cast-off shoes, coat, oily jumpers and waste, 
broken bottles, and sardine and oyster cans—as I once found—behind 
there. These are the jackasstical deeds and things that frequently lead to 
the troubles which occur in generating stations. Permit no part of the 
switchboard to remain out of sight, and then there is much less liability 
of litter accumulating. Again, switchboards should be entirely of non- 
combustible material, such as marble or slate, but wood may be used 
without material hazard. Of course, all switches, cutouts, rheostats, 
and other instruments exposed to heating or arcing should be mounted 
vn non-combustible bases. In some low potential systems, and even in 
electric railway work, bare conductors consisting of heavy copper wires 
or bars are frequently placed on the front of the switchboard. They 
are rigidly secured and well separated, and I fail to see that any hazard 
accompanies their use. Only the best solid rubber insulators should be 
used’ behind switchboards, however, and all wiring should be run on 
porcelain knobs or glass insulators in such a manner as to maintain as 
great an air space as is possible between the conductors. The use of 
wood cleats on high potential switchboards is seldom, if ever, advisable, 
and it would be far better if none but porcelain or glass insulators were 
used for all work within stations. The wires leading from dynamos to 
the switchboard should rarely be led down and run under the floor un- 
less the space below be an occupied, fipished room, and invariably 
wires in passing through walls, floors or wood work should be encased 
in the heavy glass tubes known as fluor insulators. Unless special and 
unusual precautions are taken it is never advisable to conceal wires in 
generating stations. They should always be run in plain sight on por- 
celain or glass insulators, and it is of the greatest importance that they 
be well separated and rigidly run. To bunch station conductors is to 
indulge in a foolhardy experiment, always to be advised against. 

Wire towers are in themselves a necessary evil so far as the under- 
writers’ idea of station construction is concerned, butin many cases their 
use may be obviated without inconvenience. It has been suggested that 
a far less hazardous arrangement than a wire tower, with its shaft or 
fluelike opening extending from the dynamo room up through the roof, 
is afforded by imbedding a massive wooden girder in a convenient outer 
wall of the station, then leading all outside wires out through holes 
bored through the girder. Of course these holes must slant upward as 
they pass inward, in order to prevent the ingress of water during rains- 
storms, and they must be well bushed, preferably with glass floor insu- 
lators sufficiently long to pass clear through the timber. When 
these suggestions have been carried out and the lines have been pro- 
vided with competent water drips or loops and glass insulators to relieve 
the wires from strain at the girder, then the hazard attending the use of 
a wire shaft and tower will have been eliminated. Electrically speak- 
ing, no unusual hazard exists in wire shafts and towers, provided the 
construction is proper, but the objection raised against them is that en- 
tertained against all kinds of similar openings, such as light wells or 
elevator shafts. Should the wiring in them be indifferent or improperly 
done, however, then a formidable electrical hazard would exist. It will 
be remembered that nearly all competent insulations are highly inflam- 
mable, and in the shaft leading to a wire tower the w'res run vertically, 
or are hung upon reels. Should a short circuit occur. the arcing would 
ignite the insulation, which would carry fire along up the line like a 
taper. Being fanned by the strong draught, which always rises in auch 
openings, the fire would certainly spread, and o.azing drops of melting 
insulation would create unlimited trouble, which would not be averted 
by throwing the current off the wire or shutting down the plant. In 
such an instance automatic sprinklers would render a service of inesti - 
mable value, but to sprinkle burning wires carrying current would, I 





think, be making a bad matter decidedly worse. 
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It is meet that in discussing central station construction mentioti 
should be made of outside lines and line building. In low potential sys- 
tems bare copper is ofteutimes used on all outside pole lines, and the 
practice, though not the best, is generally recognized as reasonably safe, 
provided the circuits are substantially sapported and carried above all 
other wires. Bare wires in overhead electric railway circuits are, how- 
ever, not to be tolerated except, of course, for the trolley wire, which 
must be exposed to contact with the trolley. This is necessary princi- 
pally for the reason that electric railway feeders run under all other 
lines and are almost sure to cross with falling wires or with circuits un- 
der construction or repair. As a preventive the placing of guard wires 
seems to be the only competent suggestion. Some electric railway com- 
panies have placed their supply circuits underground, carrying up feed- 
ers to the trolley wires at necessary intervals. Such a practice is to be 
commended, as in this case at least a wire underground cannot engage 
in mischief making, for the simple reason that it is not accessible to any- 
thing susceptible to injury. Though this condition may apparently pre- 
vail in all underground electric constructions, still it does not actually 
exist, for the undergroundings of electric light circuits have developed 
newand unlooked for hazards, principally among which is the liberation 
and ignition of explosive gases. The undergrounding of telephone, tel- 
egraph or other similar signal wires is not, however, subject to the diffi- 
culties attending the burying of electric light circuits, and if all such 
signal wires were placed in subways the frequent fires that occur from 
crossed circuits would be obviated. 

Regarding the pole lines and outside construction, I have often 
thought that a first-class system of housetop construction would be far 
safer and far more satisfactory than distributing circuits by pole lines. 
If all electric light wires were placed on substantial frames, firmly se- 
cured to fire walls, and so constructed as to maintain all wires at least 10 
feet above flat roofs, and if al] telegraph and telephone wires were 
placed on similar structures, entirely separate and apart from the elec- 
tric light racks, then crossed circuits would occur with less frequency, 
the streets would be free from poles, and firemen would not be hampered 
by wires every time they endeavored to raise a ladder to a burning 
building. Be this as it may, however, I cannot but feel that proper 
housetop construction has a legitimate sphere of usefulness. 

Line wires carrying high potential currents are generally protected 
with some weather-proof insulation—that is, an insulation designed to 
withstand the variations and exposures of the weather. It is also essen- 
tial that this insulation be very tough and non-abrasive. Some com- 
panies run their high potential circuits with a solid rubber insulation, 
and I believe this to be an excellent practice, despite the yet-to-be-proven 
claim that the modern rubber insulations fail to survive atmospheric 
changes. 

What has been said will, I hope, convey an idea of the inherent haz- 
ards of generating stations, and, in conclnsion, I can only emphasize 
the conviction that, with the competent safeguards and methods of con- 
struction now used and practiced, the occurrence of an electrical fire in 
a generating station is the occurence of a preventible fire. 








SPECIAL ENGLISH CORRESPONDENCE. 
=e 
COMMUNICATED BY Norton H. Hvumpurys. 
SALISBURY, Jan. 9, 1892. 
The Weather Again.—A 4d. Rise.—Mr. T. Canning on the Sponta- 
neous Combustion of Coal.—Chloride of Calcium as a Preven- 
tive of Frozen Pipes. 


When writing to you about the weather four weeks ago I scarcely 
anticipated having such a very different tale to tell this month. How- 
ever, it is the unexpected that always happens. But people go on 
writing and talking about what they expect just the same. The ex- 
perience of last season has already been alluded to, and it turned out 
that a shorter but not less severe ordeal was to be the general thing at 
Christmas this year. A steady frost set in about a week previously to 
that festive day, attended in London and many other parts of England 
with a dense and continued fog; the consequence being that in many 
parts of London, in Manchester, in Leeds, and other places the Christ- 
mas turkey and etceteras were purchased under a dim and uncertain 
light, and the consumption of gas veered towards the capabilities of the 
suppliers rather than to the wants of the users. Happy was the man that 
had plenty of gasholder room, and that all exposed to view. During 
the course of the week a jovial reporter from a daily paper found his 
way to the offices of Mr. Phillips, the general manager of the Gas Light 
and Coke Company of London, with the result that the public were 





treated to a column of gas news next day. Under the practical boiling 
down of the Journal of Gas Lighting, all that remains of this lengthy 
effusion is the practical fact that on Christmas Eve the Company’s out 
put was 128,000,000 cubic feet of gas and that three more gasholderg 
are wanted. This reminds one of Falstaff’s hotel bill, in which, out of 
a total of 5s. 9d., only 4d. was for solid food. But it serves as an ex- 
cellent illustration of the fact that now gas is supplied for so many pur- 
poses besides lighting, the proprietors of gas works must be ready for 
fluctuations in demand of a wide character greater than anything they 
have yet experienced. 

A better opportunity for illustrating the capabilities of water gas 
plant as an auxiliary in coal gas works, for the purpose of dealing with 
wide fluctuations in demand, would scarcely happen. We have re 
peatedly been told of late that whereas a bed of coal gas retorts cannot 
be got into full working condition under at least twenty-four hours— 
a fact with which, by the way, most of us were familiar before—a 
water gas cupola is ‘‘all a blowin’ and a growin’,” as the costermongers 
say, in about two hours; further, that it will stand driving to a con- 
siderable extent. The Gas Light and Coke Company have lately put in 
some of this kind of plant, and we shall watch eagerly for practical in- 
formation as to whether, in the hour of emergency, it proved of service 
in this respect. The prospect of going to the works at 10 a. M., finding 
the stock of gas low, starting the cupola, and having the “ auxilliary ” 
in full blast by mid-day, energetically driving up the flagging holders 
at a rate that defies fog, snow, and every other power of cold or 
darkness, is extremely fascinating. Let us hope it may be realized in 
practice. ' 

The Gas Light and Coke Company announced another increase in 
the price of their gas, to take effect from the beginning of the year. I 
say ‘‘ another,” because it is not much more than a year since that the 
price was raised 3d. The present increase is to the tune of 4d., which 
will bring the figure to 3s. 1d. per 1,000 cubic feet; roughly about 25 
per cent. more than it was two years ago. The causes that necessitate 
the increase are obvious enough—the increased price of coal and the 
higher rates of wages, with less rates of work that are now prevalent. 
The Company have done their best. They have been most energetic in 
trying any new process that promised any advantage. Some of their 
critics have taken upon themselves to say that the expenditure so in- 
curred has a great deal to do with the increased expenses that are the 
cause of the rise. Statements of this sort, however, can only be put 
forward to favor some particular view, as the real cause is evident from 
only a cursory glance over the published accounts. It is impossible to 
please everybody; and if the Company find that they are blamed for 
alleged recklessness, when they reaily deserve to be praised for their 
enterprise, they may take comfort in the fact that, had they followed a 
rest and be thankful policy, plenty would have been ready to complain 
about that. 

The weakest point about the affair is that it adds additional force to 
the already well known fact that the Gas Light and Coke Company is 
unable to compete, in point of price, with its much less extensive neigh- 
bors, the South Metropolitan and the Commercial, and this notwith- 
standing the advantage of the chemical works where all the residuals 
are worked up. Our electrical friends have frequently accounted for 
failures to make dividends by the small scale of their operations. ‘‘ Give 
us a larger business, and the economies in working that are only pos- 
sible on a large scale, and things will be different,” is the cry. Some- 
thing of this sort was put forward at the time that the Gas Light and 
Coke was built up, and Londoners were told that they would get better 
and cheaper gas than would be practical under the ten or twelve dis- 
tinct undertakings which then existed. So far this has not been real- 
ized, and we cannot avoid the conclusion that it is possible to be too 
large as well as to be too small, and that amalgamation and centraliza- 
tion may be carried too far. So far as the manufacture of gas is con- 
cerned, the best results are always obtained when the whole plant is 
under the charge of one master mind, who, whilst controlling the 
whole, must yet be in touch with each detail. The simpler a machine, 
the easier its working, and when there are many parts there must neces- 
sarily be much friction. The actual reason why the financial working 
results of the eleveu stations belonging to the Gas Light and Coke Com- 
pany, taken as a whole, are not so good as those which might under 
different circumstances be gained from one of those stations taken by 
itself are to some extent a matter of conjecture; but they do not neces- 
sarily carry refiection upon the practical skill of the management. I 
have seen two or three men taking a balloon across a field. They hold 
the ropes and keep it fairly in track, but still it wobbles about, first one 
way and then the other. ‘So it seems to be with these colossal undertak- 
ings. When they get too big for human grasp, they may yet be fairly 
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gnder control by means of the guide ropes. But they wobble and no 
one can foretell which way. 


Mr. T. Canning, Engineer and Manager of the Newport Gas Com-{ 


pany, has been delivering an interesting series of lectures on coal and 
coal gas before a local society. In the course of some remarks on the so- 
called spontaneous firing of large heaps of coal, he said he had never 
found it occur except under the following conditions: (1) at the bottom 
of the heap; (2) the coal having been stored in a wet condition ; and (3) 
iron disulphide and sulphide of calcium were invariably present. He 
always noticed that the iron disulphide, which is commonly called 
pyrites or brasses, had been oxidized in the process. He suggested a 
plan for the prevention of loss from this source that had proved effec- 
tual in his experience. This was to insert wrought iron tubes in a per- 
pendicular position at suitable intervals in the heap. These tubes 
should show above the surface, and extend nearly to the base. They 
might be perforated at intervals. A thermometer should be suspended 
in each tube by a string, so arranged as to locate it nearly at the bot- 
tom. These thermometers were examined daily, and a rise of tempera- 
ture would give timely warning of impending danger. 

This question of coal storage is one that becomes of increasing import- 
ance to gas engineers. For several reasons it is now necessary to lay 
in larger stores than were formerly found to be sufficient. Not only is 
there increased uncertainty in demand, but, as many of our friends in 
Scotland found out last year, there is increased uncertainty in supply. 
Gas engineers have to consider, moreover, not only the risk of loss by 
“spontaneous” combustion, but also that insidious depreciation which 


- shows its presence at the station meter. We all know that store coal 


will not give such good results as fresh coal, and with some kinds the 
depreciation is very marked even after only a few weeks in the stack. 
Unfortunately, no remedy for this appears to be forthcoming. It can- 
not be guarded against, except to the extent of seeing that the coal is 
fresh and dry when delivered. 

Two interesting papers on the use of chloride of calcium as a means 
of preventing trouble due to moisture in coal gas hail from reports of 
gas managers meetings on the Continent. The first was read before the 
Austrian Gas Association, by Herr Dabrowski, manager of the gas works 
at Cracow, and it recommended the use of a little dry purifier charged 
with chloride of calcium, for gas supplied to outside regenerative burn- 
ers and exposed lights generally, as a safeguard against extinction from 
frost, etc. For signals and other important lights, this matter, simple as 
it seems, is worthy of attention. The purifier may consist of a brass cyl- 
inder, fitted with a gas-tight lid, and a cage or basket of wire gauze for 
containing the chloride of calcium. An inlet and outlet are so arranged 
that the gas passes through the chloride. As the compound takes up 
moisture it liquefies, and the liquid may be allowed to accumulate in the 
bottom of the vessel, and drawn off from a plug hole. When the ap- 
paratus is used on street lamps the liquefied chloride may be allowed to 
flow back into the mains, as it will do no harm, and keeps the pipes 
clear from freezing. 

The second paper * was read before the Belgian Association, by M. Au- 
douin, who directs attention to the advantages possessed by a solution of 
chloride of calcium—specific gravity 1.26—as a means of clearing frozen 
service pipes and mains, which it does most effectually by dissolving the 
ice, forming a clear non-freezing solution. A charge of 3 or 4 ounces 
introduced into a lamp service not only rapidly removes the obstruction, 
but prevents it re-forming for several days. The solution is of a syrup- 
py nature and moistens the walls of the pipe, and no more ice can form 
until the last trace of the solution has been washed away. The cost of a 
gallon of the solution is about 3d., and this would suffice for 50 lamps, 
so it is much cheaper than methylated spirit. 

Although the chloride does not affect metals, it seems desirable that it 
should not be used in wet meters, as the slightest trace of carbonic acid 
in the gas involves risk of a precipitate of carbonate of lime, and the 
consequent liberation of hydrochloric acid, which would corrode the 
metal, 








WE are called upon to chronicle the death of Mr. John S. Graves, 
whose demise occurred at his home in Chapel street, New Haven, Conn., 
on the evening of the 22d of January. Mr. Graves, who was in his 
Sith year, was one of the founders of the New Haven Gas Light Com- 
pany, and acted as its Secretary and Treasurer for many years. Chang- 
ing circumstances and conditions obliged him subsequently to accept the 
position of Inspector, which position he was actively filling at the time 


of his death. Prior to his connection with the Gas Company Mr. 
raves was in the drygoods business at Warehouse Point, and after- 
Wards at New Haven. 





* Ante, p. 121. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


ae 

THE proprietors of the Faribault (Minn.) Gas and Electric Light Com- 
pany will make important improvements on both divisions of their plant 
this spring. 





AT the annual meeting of the Charlestown (Mass.) Gas and Electric 
Company the following officers were elected: Directors, J. F. Hun- 
newell, L. B. Hathon, J. A. Sawtell, C. F. Byam, John Turner, Joseph 
Stone and M. F. Burns. Mr. Stone succeeds the late P. J. Stone and 
Mr. Burns replaces the late W. W. Wheildon. Mr. J. F. Hunnewell 
was re-elected President, as, of course, was the Clerk and Treasurer, 
Mr. George B. Neal. 


CHARLES E. GRINNELL, who was appointed by the Superior Court, of 
Boston, to hear testimony in the suits of Daniel Goodnow and Albert 
Lewis against the Boston Gas Light Company for damages because of 
an explosion of gas in premises owned by them, known as Mercantile 
Block Commercial street, in December, 1888, has filed his report. He 
decides that Gooduow is entitled to $900, and that Lewis is entitled to 
$450. 


THE plant of the Camden (Ark.) Electric Light Company was com- 
pletely destroyed by fire. The loss is put at $20,000. 








THE Lamp Committee of the Bridgeport (Conn.) Common Council 
has asked for an appropriation of $40,000 to defray the cost of street 
lighting during the current fiscal year, which is an increase of $8,000 
over the amount set aside for the preceding twelvemonth. M. Holroyd 
was granted the contract for lighting and extinguishing the gas lamps 
for the current year, at his bid of 14 cents per lamp per night. 


BALTIMORE Consolidated Gas is much firmer, and within the fortnight 
has sold up to 473, on sales amounting to at least 4,000 shares. The 
rise is attributed to a likelihood that the present Legislature will guar- 
antee the Company the exclusive right to sell gas in Baltimore fora 
term of years. ° 





THE Sanitary and Non Explosive Gas Company (presumably an off- 
shoot of the New Bedford (Mass.) scheme, in which the process proprie- 
tor General Beauharnais, gravely propounds the use of corn cobs and 
roasted potatoes in the manufacture of gas) of Ontario has been incor- 
porated. The Directors are Messrs. Joseph Fisher Eby, David Andrew 
Pender, Hugh Blain, William James McMurtry and James Beaty. 
The capital is put at $150,000, and as all the parties named are residents 
of Toronto, it seems reasonable to infer that Mr. Pearson will have a 
chance to hear from the Ontario Sanitary, etc., beforelong. However, 
we imagine that Mr. Pearson and his associates will not be greatly ter- 
rified over the outlook for the trouble that may be caused them by the 
venders of the proposed ‘‘ potato and hoe cake” gas. 





Tue Gibbons Super-Heating Company, formerly at 142 Chambers 
street, has discontinued its business, control of its appliance for heating 
and cooking by gas having been secured by Messrs. Wm. M. Crane & 
Co., of 838 Broadway. 


THE Reverend E. P. Foster, of Cincinnati, has turned his attention 
to matters gaseous, in that he favors the purchase of the Cincinnati gas 
works, the same to be operated on municipal account. If the city can- 
not purchase the works of the company, the Reverend gentleman advo- 
cates the construction of a spick-and span new one. Meanwhile, Gen- 
eral Hickenlooper winks the other eye. 








Tue Arlington (Mass.) Gas Company’s regular semi-annual dividend 
of 3 per cent. is payable to-day. 


THE Directors of the Laclede Gas Light Company have chosen the 
foliowing officers for the ensuing year: President, Emerson MeMillin ; 
Vice-President, W. A. Stedman ; Secretary, A. Ross; Treasurer, J. D. 
Thompson. 





TuE following correspondence respecting the proposed regulation of 
gas rates in Kansas City (Mo.) explains itself. The first communication 
(under date of Jan. 18) is from the Mayor of the city (Mr. Benjamin 
Holmes), and was directed to the Common Council. Mayor Holmes 
wrote : ‘‘Gentlemen—In a message to your honorable body, on the 23d 
of December, 1891, I called your attention to the importance of taking 
proper steps to cause a reduction in the price of gas to private consum- 
ers. I then expressed the belief that this might be done in an amicable 
manner by a conference of the Gas Company and the gas committees of 
both houses of the Council. Since then I have been informed by Col. 
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M. J. Payne, President of the Kansas City Gas Light and Coke Com- 
pany, that no reduction will be made. I, therefore, recommend that an 
ordinance be at once passed, fixing the maximum price that can be 
charged for gas at what it is reasonably worth and providing that any 
person charging or demanding more shall be deemed guilty of a misde- 
meanor, and directing the City Counsellor to see that the provisions of 
the ordinance are observed by the Gas Company, and that all persons 
violating the ordinance are prosecuted. There have been two ordi- 
nances having this object in view pending in the upper house for some 
time, one of which was introduced by Ald. Hunter on June 30, 1891, 
and the other by President Cannon, December 7, 1891. No report has 
ever been made or action taken on these ordinances. I respectfully but 
earnestly urge immediate action. I shall continue to urge this matter 
upon your attention until the proper action is taken. I need not quote 
prices charged in other cities to remind you that the price now being 
charged here is unreasonable. These facts are well known to you. Let 
such an ordinance as above indicated be passed. Let the city test the 
question whether the Company can charge any more than a reasonable 
price. The city will in such legal proceedings at least ascertain the true 
cost of the manufacturing of gas, the cost of the construction of gas 
works and the quality and price of gas in this city as compared with 
other cities. This will certainly be valuable in view of the fact that the 
franchise of the present Company expires in three years. I believe the 
city should deal fairly and justly with the Gas Company, but the Com- 
pany should deal fairly with the people. The obligation is reciprocal. 
The Company should not charge for gas more than is charged in other 
cities similarly situated.” 





Co. M. J. Payne, President of the Kansas City Gas Light and Coke 
Company, thereupon (under date of Jan. 19th) answered Mayor Holmes 
in the following strain : 

‘*Hon. Benjamin Holmes, Mayor of Kansas City—Dear Sir: In the 
morning papers [ noticed and have read your communication addressed 
to the Common Council, urging the passage of an ordinance reducing 
the price of gas to private consumers. Your action would be commend- 
able if the city owned the gas plant and was, under ordinance, charging 
more for gas than is necessary to meet the operating expenses of the 
system, and to provide for the interest on bonds or money invested and 
a reasonable sinking fund for repairs, renewals and extensions. Such 
a price as would more than meet these requirements would be unreason- 
able. On the other hand, a price which is necessary to secure these ob- 
jects, whether the property is owned by the city or by a private cor- 
poration or an individual, cannot be considered unreasonable by any 
rule of fairness and justice. On this proposition I propose to stand and 
seek to sustain the justice the Gas Company is entitled to at the 
hands of the city government. In the conversations fo which you 
refer in your message, the gas question came up incidentally at a 
casual meeting in the corridor of the Exchange Building, and did not 
approach the gravity of a discussion, nor was it more than a friendly 
exchange of views, not occupying five minutes of time. You were 
frank to say to me when this subject was broached that you did not‘ see 
that the Gas Company was at any fault,’ but that you thought ‘the City 
Council ought to dispose of the question one way or the other and quit 
fooling about it.’ To this I replied that we could not afford to make a 
reduction in the price of gas, and for reasons heretofore stated toa 
branch of the City Council when this question was before it a few 
months ago. I also called your attention tothe fact that it is and has 
been the policy of the Gas Company to reduce the price of gas from 
time to time as may be consistent with a fair profit on the capital invested, 
and cited in support of this claim the fact that we are now and for sev- 
eral years have been charging from 30 to 40 cents less per 1,000 feet for 
gas than authorized by an ordinance which exists to the present ; and, 
moreover, that I shall hail with satisfaction the time when the price of 
gas can be safely reduced and left profitable. I think the most preju 
diced mind will concede that we are entitled to an equitable profit, and 
any legislation which would deny this would be sheer robbery. In 
urging action by the City Council you say: ‘I need not quote prices 
charged in other cities to remind you that the price now being charged 
here is unreasonable. These facts, you continue tosay, ‘are well 
known to you.’ Candidly, Mr. Mayor, is it well-known to the City 
Council or to yourself that the price charged here, as compared with 
other cities, is unreasonable? I wish you had quoted the price of the 
cities ‘similarly situated’ to Kansas City, but as you choose not to do so 
i will supply the omission. I have compiled a list of al the cities of 
from 100,000 to 200,000 population, showing the prices charged in each 
for gas, and the candle power of the gas. It will be noticed that instead 
coke price charged here, as compared with these cities with the excep- 





tion of Allegheny City, which is right at the mouth of the great gas oo 
fields, the comparison is favorable to Kansas City, when the candle 
power of gas is taken into consideration. The following is the list, ang 
I do not think it justifies your conclusions. I submit it to the fair judg! 
ment of yourself and the public whether our price by comparison yi) 
the other cities is unreasonable. 


Prices of gas in 1891 in cities of 100,000 te 200,000 population, 
Cities. Candle Power. 
er ret va 
Allegheny City 
Denver 


Price per M. 
$2.00 
1.00 
1.50 
1.50 
1.25 
1.75 
1.60 
1.60 
1.75 
2.00 


Having concluded in your own mind since our brief talk on the gy}. 
ject that the price of gas charged here is unreasonable, and while thy 
gas committee of the upper house is engaged in collecting informatio 
on this subject which will enable it and the Council to decide this qua. 
tion wisely, and without putting in peril an industry and the capital 
invested in it, you advise the Counsel to pass the ordinance anyhoy: 
and to make sure that the agents of the Company shall not attempt tp 
protect the interests of the investors of capital by charging a necessary 
price, you advise that the ordinance shall provide for their punishment 
if they shall do their duty to their employers. Is it the policy of this 
administration to crush out the industries we have and so prevent others 
by such example from coming to us? Were it not better that a fair 
policy be pursued and that all existing industries have the support and 
goodwill of the community? Is it wise that capital be oppressed by 
hasty and unnecessary legislation ? What this city wants is more capital, 
more industries, more thrift, more prosperity. If we procure these it 
must be through a line of policy which offers the assurance that invest- 
ments here are safe from attack, from annoyance and unfriendly legis. 
lation. You advise the Council to pass an ordinance arbitrarily re- 
ducing the price of gas, regardless of the conclusion it may reach after 
investigating the reasonableness of the price and precipitate a war on 
the Gas Company through the courts, which may possibly develop some 
information which will be of some benefit to the city in the futur, 
when a new gas franchise will be applied for. In the meantime, the 
President of the Company and its Secretary, who shall insist on making 
a profit on gas sales, and their subordinates who shall carry out their 


instructions, must submit to prosecution while the Court is ascertaining 


the facts which will be of benefit to the city in future franchise legisla- 
tion; and yet the ascertainments of these facts belong to the City 
Council. In conclusion, the Gas Company is fairly entitled to a just 
and reasonable profit in its investment. It will charge no more, nor 
will it charge less.” 





IT has been decided by the proprietors of the Brockton (Mass.) Gas 
Company not to extend the mains to the outlying village of Whitman. 
A fair canvass of the latter place failed to justify the proposition. 





AT the annual meeting of The Gas Light Company of Syracuse, 
N. Y., the following officers were chosen: Directors, A. A. Howlett, 
P. W. Fobes, B. 8. Aldrich, Thomas Malloy, Charles Andrews, J. J. 
Belden, Frank Hiscock, George N. Kennedy, Horace Candee and A.C. 
Wood ; President, A. A. Howlett ; Vice-President and General Super- 
intendent, A. C. Wood ; Secretary and Treasurer, H. N. Babcock. 


ABOUT a fortnight ago a slight explosion occurred at the works of the 
Jacksonville (Fla.) Company, but no interruption to the ordinary work- 
ing was occasioned thereby. Superintendent Hammatt was overcome 
by inhaling smoke, but luckily escaped severe injury. 


AT the annual meeting of the Wallingford (Conn.) Gas Light Com- 
pany all the officers were re-elected, including Mrs. W. M. McClellan, 
who is on the Board of Directors. The Company voted to expend 
$5,000 on plant improvement. 





THE Directors chosen by the Hackensack (N. J.) Gas Light Company 
are as follows: Messrs. D. D. Parmley, E. E. Poor, Jr., John 0. 
Grode, E. E. Poor, G. W. Conkling, William Huyler and F. 8. 
Poor. 
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call On the 25th of January the Directors of the New Bedford (Mass.) Gas 


,d Edison Light Company voted to reduce the gross price of gas to 


st, a ‘ : 
ip a 1,80 per 1,000 cubic feet (a reduction of 20 cents per 1,000), the reduc- 
na ion to take effect on gas sent out from the first inst. The discounts re- 


nain as before—ranging from 10 to 25 per cent.—as also does the period 
on or before the 10th of the month) in which they may be secured. 
Rills amounting to a charge for 4,000 cubic feet per month are entitled 
»the highest discount. The Company has been running its water gas 
plant for about three months in conjunction with its coal plant, and the 
nixed gas distributed averages 19.5 candles in illuminating value, a 
vain of 2 candles over the gas formerly supplied. These prices and 
the quality of gas supplied, together with the improvement in distribu- 
ing facilities that will follow the projected increase in the main system 
of the Company, must put the Company in a position to meet every de- 
mand upon it by the gas consumers of New Bedford. This determina- 


ion on the part of the proprietors of the Company seems to fortify the 
jecision reached some time ago by Superintendent Gifford when he 
etoed the hopes of the local amateurs who proposed to make a gas 
argely composed of the products resulting from the destructive distilla- 
ion of potato extract and cobs of Indian corn. 
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empt to 
cessary Tue United States Incandescent Gas Light and Fuel Company, of 
shment{mmchicago, has been incorporated by Messrs. Jacob M. Goldsmith, Ezra 
of this! Williams and Charles F. Smallwood. It is capitalized in $500,000, 
t othersfqmand its object is ‘‘ to manufacture machines for making gas.” 
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Ir is understood that the proprietors of the Johnstown and Glovers- 
ille (N. Y.) Gas Company have determined to discontinue their electric 
ighting annex. They assert that the expense of maintaining it is vut 
of all proportion to the revenue derived. 































A QUEER suit for damages was recently determined in the Circuit 
ourt, Flint, Michigan. One Thomas G. Shelton, who operates a mar- 
ble works in the village of Fenton, keeps in stock, in exposed positions 
in his yards, among other wares, a variety of marble gravestones. 
Nearby is the plant station of the local electric lighting company, the 
stack from which discharges the smoke arising from the combustion of 
bituminous ¢oal. This smoke discolored Shelton’s gravestones, where- 
upon he sued the Company. The Court awarded him $400. 





Tue Twelfth Annual Meeting of the Engineers’ Society of Western 
Pennsylvania was held, in Pittsburgh, on January 19th, President T. 
P. Roberts in the Chair. The Secretary’s report showed a membership 
of 370, and that the following papers were read during the year : ‘‘ Slow 
naking Combustion Construction of Buildings,” by Mr. H. B. Chess ; ‘‘ Bridge 
it their Designs,” by Mr. H. J. Lewis ; ‘‘ Steam Economy in Rolling Mill En- 
‘aiming gine Practice,” by Mr. D. Ashworth: ‘‘ Hydraulic Cements,” by Mr. 
legisl- MAE. Hunt; ‘‘ Bridge Details,” by Mr. E. Swenson. The following 


e City oficers were elected for the ensuing year: President, Alfred E. Hunt, 
a just Mi Vice- Presidents, Pineas Barnes—one year ; Charles Davis—two years ; 
re, norm Directors, Robert Monfde, G. W. G. Ferris ; Secretary, R. N. Clark; 
Treasurer, A. E. Frost. 





THE Citizens Gas Light and Fuel Company, of Taylorville, Ills., has 
ben incorporated. Among those interested are Messrs. T. P. Baxter, 
D.D. Shumway and others. This place is the capital of Christian 
county, Ills., and is at a point on the south fork of the Sangamon river, 
«sil 2} miles southeast of Springfield and 28 miles southwest of Decatur. 
wlett lt is a bustling place, and contains about 5,600 inhabitants. It 
Ji. be reached by the Wabash Railroad, and also by the Springfield 
: AC division of the Ohio and Mississippi Railroad. 


Super Tae Ferdinand street station of the Boston Electric Light Company’s 
k. plant was badly injured by a fire that occurred therein on the morning 
of Saturday, January, 23d. The station supplied current to the lamps 
in the southern section of the city, and much inconvenience was exper- 
tnced through the cutting off of the lights in that section. The dam- 
4¢ is put at $125,000, and the insurance carried amounted to $108,000. 
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Ar the annual meeting of the Grand Forks (N. D.) Gas and Electric 
light Company, the management congratulated the shareholders on the 
‘lume of business transacted (at a good profit) during the twelvemonth, 
rhereupon the proprietors agreed to the proposition to carry out a 
theme of plant enlargement that would double its capacity. The offi- 
ers chosen were: President, A. S. Brooks; Vice-President and General 

lager, W. J. Murphy ; Secretary, A. C. Labric ; Treasurer, H. L. 
npany Whithed ; Superintendent, T. Roycraft. The only change in the Board 
hn ~ Directors was the substitution of E. J. Lander for E. M. Prouty. 
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Tae following was recently published in the Standard-Union, 
rooklyn, N. ¥.: “It having been definitely stated that a meeting of 


persons interested in the consolidation of Brooklyn Gas Companies had 
been held, and that appraisers were now engaged in estimating the value 
of the property of the various organizations, the statement was to-day 
(Jan. 22.) brought to the attention of several of the prominent men in 
interest. The reply to inquiries addressed to President Morgan, of the 
Nassau Company, was brief: ‘I understand there was such a meeting, 
but we were not invited,’ he said. * * *. Mr. Leggett (also of the 
Nassau Company, who, with his friends, it is said favors consolidation) 
was seen and asked if a formal meeting of owners of Brooklyn gas 
stock had recently been held for the purpose of forwarding the consol- 
idation of the various Companies, when he replied that there had not 
been. Then the question was put in a little more definiteshape, and Mr. 
Leggett was asked if meetings of any kind had been held, when he said: 
‘ You asked me if a formal meeting had been held, and I answered there 
had not been. As to informal meetings, you know that the consolida- 
tion of Gas Companies has been talked about for along time, but I can’t 
give you the information you want.’ Mr. Leggett would not admit nor 
deny that an informal meeting had recently been held to consider the 
subject of consolidation. Gen. Jourdan, President of the Fulton- 
Municipal Company, said that if such a meeting as had been referred to 
was held, he knew nothing about it. Consolidation had been talked 
about for two years, but this result was, in his estimation, no nearer con- 
summation now than it had been. As for the appraisement of the sev- 
eral properties, that was a thing that had been figured on by various 
people at different times, but he knew of nothing new in that direction. 


Gen. Jourdan thought there might be a partial consolidation of Com- 
panies, but he did not favor this. His objection to partial consolidation 
was that one rival Company might be left out, which Company would 
expect to be bought off at an exorbitant price. He favored the general 
consolidation of the local Gas Companies, and he might see the wisdom 
_ . _— consolidation if the larger movement could not be accom- 
plis ” 


Mr. Lyman C. Nort, Superintendent of the Canandaigua (N. Y.) 
Gas Light Company, was recently elected President of the Village 
Trustees. This looks like a return to first principles, for Mr. North 
served the village (and served it well, too,) in a like capacity, in 1883. 





AT the annual meeting of the Bellingham Bay (Wash.) Gas Com- 
pany the following officers were elected: Directors, Edward Eldridge, 
Nelson Bennett, A. McKenzie, G. W. Lysle and J. P. de Mattos; Presi- 
dent, Edward Eldrige: Vice-President, J. P. de Mattos ; Secretary, A. 
McKenzie ; Treasurer, G. W. Lysle. 





AT the annual meeting of the Richmond County (Staten Island) Gas 
Light Company the following Directors were elected: H. W. Bartol, 
Nathaniel Marsh, David Marsh, C. C. Eddy, E. A. Roome, H. M. 
Taber, O. A. Roorbach. E. F. Browning and J. Hull Browning. 





ACCORDING to the best information obtainable the following were the 
prices bid for the lighting of the streets of Newark, N. J., by means of 
gas, under the competition recently announced : The Newark Company 
offered to furnish gas to the 2,109 lamps it is now supplying, at the 
uniform rate of $19 per lamp per year; to lay one mile of pipe in con- 
tinuing anyone of its mains, at the request of the city; to supply gas 


to public buildings on its main lines, at the rate of $1.25 per 1,000; to 
keep each lamp lighted 4,000 hours per year, instead of 3,300 hours, as 
at prevent ; and a guarantee given that the lighting power of the gas 
supplied would not be less than 18 candles—the burners to be rated to 
consumes not less than 4 cubic feet per hour. The Citizen’s Company's 
bid (on 1,134 lamps) was about the same as thatof the Newark Company. 





ANOTHER bid was submitted by the Newark Electric Light and Power 
Company, which proposed the furnishing of 1,500 acres (2,000 candle 
power) for three years, at the rate of 35 cents per arc per night, for four 
years, at the rate of 32 cents per arc ; for five years, at 28 cents per arc. 
The schedule of burning calls for 4,000 hours per annum, and the offer 
is conditional on allowing the Company 6 months wherein to provide 
for the necessary plant equipment. If the city desires only to maintain 
the present number (about 600) of arcs in use, these will be furnished 
at the following rates: 3-year contract, 37 cents per arc ; 4-year con- 
tract, 34 cents; 5-year contract, 30 cents. The present price paid by 
the city for arc lighting is 40 cents per lamp per night. 





Tue Citizens Gas Light Company, of Warsaw, N. Y., has selected 
the following officers : Directors, T. G. Hulett, S. D. Lewis, A. Frank, 
L. W. Thayer, E. E. Farman, John Hanigan, L. H. Humphrey, E. A, 
Miller and J. B. Gates; President, John Hanigan ; Vice-President, E. A. 
Miller; Secretary, J. B. Gates; Treasurer, B. F. Fargo. Mr. Lewis, 
who has served the Company as President for many years, declined a 
re-election on the ground of ill-health, His associates reluctantly 
acquiesced in his determination, and a hearty vote of thanks was passed 





to Mr. Lewis for the services that he so freely gave to the corporation, 
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Engagement Desire, 
A FIRST-CLASS SALESMAN, 


understanding the Gas Stove and Meter Business thorough), 
and with a large acquaintance among the gas fraternity, desing 
to represent some Meter House, either from headquarters or 
branch office. Best of references, and bond be require, 
Address ** A. B., eee Sis O8ien, 


neem 


Position Wanted. 


A THOROUGHLY COMPETENT AND POPULAR MAN. 


Able to take management and increase consumption of a (jas 

Works in a thriving, good-sized town, desires to make engage. 

ment. Best of references, and bond if desired. Address 
BHR-2 “X. W.,” care this Office 


Position Wanted 
AS SUPERINTENDENT OR MANAGER, 


by a young man with twelve years’ experience and a thorough 








training in all the details of coal and oil gas plants. 
t68-4 


Address 
om. ” care this Journal. 


~ POSITION DESIRED 


As Superintendent of Cas Works, 


By a young man fully experienced in the details of manufac. 
ture and distribution: or as Superintendent of combined. (jas 
and Electric Plant. Best of references. Address 

857-tf “R. 8..”’ care this Journal, 


WANTED, 
A Second-Hand 6-Horse Power 
“Poppet Valve” Otto 
Gas Engine, 


In perfect running order. 
FRAMINGHAM GAS, 





ee 








FUEL AND POWER Co., 


860-tf So. Framingham, Mass. 


WANTED TO LEASE, 


A Gas Plant Making About 
Ten Millions Annually. 


“J. E. 








8.,”’ care this Journal 





FOR SALE, 


On favorable terms, 


The Controlling Interest ina 
Small Cas Works, 


In good condition, centrally located. A rare chance for ever- 
getic tens to manage and ms Address 
. ¥. C.,” care this Journal. 


FOR SALE, 


Whree Purifiers, 4% x 4 x 3 ft. 

One Purifier, 6% x 64% x 3 ft., 

One Hydraulic Main, D-shape, 17 ft. long, 20 in. with 

D-shape, 83s ft. “* 

Stand Pipes, Bridge Pipes, and Mouthpieces 
for 13 retorts. 

One Station Meter, 4x 4ft.; capacity, 3,400 cu. ft. per 
hour. 

One Street Governor. 

The above are all for 6-in. connections. Address or apply ” 


EDWARD PIERSON, Treas. Morristown Gas Lt. Co., 
R68-St Morristown, N. J. J. 





with center seal. 


es ee oe 22 in. 











FOR SALE, 
A Gasholder, 


65 ft. diameter and 20 feet deep, with columns and ne - 

The bolder is in a fair state of L een and could be ta 
own and erected in some small city or town. 

— 8T. JOSEPH GAS AND MFG. CO., 
855-tf K. M. MITCHELL, Supt., St. Joseph Mo 


Retorts for Sale. 


For Sale.—Some 12 in. by 20 in. by 8 ft. 6 in. 
Clay Retorts, with or without mouthpieces. 
Apply to C. J. R. HUMPHREYS, Agent, 

867-4 Gas Co., Lawrence, Mass. 


Mo. 
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Reliable 
Gas Stoves. 





Recent fire only partly destroyed works. 
We will be in good shape to put out 
Reliable Gas Stoves in two or three 


weeks. 





SCHNEIDER & TRENKAMP CO., 


CLEVELAND, OHIO. 





} H | Utilize Weed ene Liquor. 
Link-Belt Machinery C0, xo xxi caso on 

CHICAGO, ILL., pecan a = \\ 

Will be pleased to furnish designs of PENSES. \a G0 tice 


Elevating and Conveying Machinery Knno® i ne wp ca 
For the economical —. ds wg Coke, Oxide, etc., Mich. Ammonia Works, Detroit, Mich. 


HOSES GW TER MECH ENGR, ILLUMINATING GAS! FUEL GAS! 


s 7 . 
peel Cherry St., Phila., Pa. | h e Loo m i Ss rocess * 
Volumetric Lamp Governors Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and 


Henry Disston’s Sons’ Saw Works, Tacony, Pa. 
a | ii. Cheapest Gas Generating System in the World. 
GOVERNOR BURNERS | 








CHEMIST, 


Of scientific education, successful record, and favorable experi- 












ence in control of help, age 25, wants employment. Chemical : 
and photometric control of gas. Analysis of bye-products, gas i 
coal, ete. BALDWIN, 

859-tf Box 2135, Boston, Mass. 












































Plans and Estimates Furnished. 


to BURDETT LOOMIS, - - Hartford, Gonn. 


STREET LAMPS AND 
GENERAL USE, = - sae 


MBTER REGISTER. 


and | 
Stamps the dials, pointers and number of 


























GOVERNORS FOR ARGAND | 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


















HORIZONTAL the meter on a card direct from the Meter. 
Governors pares Seiotan cam, Makes a permanent reading in which 
suottiliy ategbet tee there is no possibility of mistake. 
GAS STOVES, FURNACES, Saves all expense and trouble of re-readings. 
Etc., Etc. Meter Reader does not have to use light or pen. 


It is an absolute check against getting the read. 
ings crossed. 

It will inerease the consumption of gas by reducing 
the friction between consumer and supplier. 


METER REGISTER CO., 52 to 56 Illinois St., Chicago, Ill. 


It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers of these lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 


Correspondence Solicited with all who require a Reliable 
Governor. 


Send for Circular. 
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The Continental Iron Works 


THOS. F. ROWLAND, President. THOS. F. ROWLAND, Jz., Secretary & Treasurer. WARREN E. HILI and CHAS. H. CORBETT, Vice-Presidents 


T . 
fromNew York to Greenpoint. Io EROOR TL, YN, N. Y. 
PIT a SERRE EE KX RY £0 Ce 


BUILDERS OF 


GAS HOLDERS, 


SINGLE-LIFT and MULTIPLE-SECTION GAS HOLDERS A SPECIALTY, 


Wrought Iron Gas Holder Tanks, 














BENCH CASTINGS, RETORT LIDS, 


Hydraulic Mains, Condensers, Scrubbers, 





PURIFIERS, VALVES, Etc. 


SELF-SEALING 
Retort Mouthpieces and Lids. 


For Round, Oval, or “D” Retarts. 


FREDERIC EGNER, | cnurcn’s TRAYS a Specialty. The Weston Standard 
2 —— i. VOLTMETERS AND AMMETERS. 














These Instruments are 
the most accurate, re- 
liable, and sensitive 
portable instruments 
ever offered. A large 
| variety of ranges, to 
meet the requirements 


Gas Engineer, 


827 East 138th St., N. Y. City. 











of all kinds of work. 
LUDLOW VALVE MFG. C0. Send for Catalog 
_ < AAT Vo Weston Electrica! 
aig te : . 310 El th A N Yc k. : 
: eee ee | Avenue New. - Instrament Co.. 
REVERSIBLE eee Bet for OWreulare. MARKET. Office & Factory, 114-120 William St, Newark, N. I. 

















CHICAGO GAS STOVE COMPANY, 


240-244 W. LAKE STREET, CHICAGO. 
MANUFACTURERS OF ALL KINDS OF 
































eee Cooking & 

- a5 ty ¥. rT. Eieating 

dé g3° Appliances. 

8 * iT : P. C. VAN WIE, Manager. 

$5 ¢ g2 ~ CHAPMAN VALVE MANUFACTURING- , 
£8 MI 7 E : | MANUFACTURERS OF 

aie : s 22 Valves and Gates for Gas, Ammonia, Water, Bie. 
asc e Basa Also, Gate Fire Hydrants With and Without Independent 
auéd 1S 38 Nozzle Valve. All Work Guaranteed. 

= $3 - Sets WORKS & GEN'L OFFICE: TREASURER’S OFFICE: 

56 Be aes Indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. 
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JEWEL GAS STOVES 


ARE THE BEST! 


10 GAS HEATING STOVES, 


From $4.50 to $16.50. 


55 GAS COOKING STOVES, 


From 75 Cents to $65.00. 














Send for Catalogs and Discounts. 








No. 390. $25.00. 


GEORGE M. CLARK & COMPANY, 


MAKERS OF JEWEL GAS STOVES, 
15'71G6Gl1l Superior Street, Chicago. 








Standard Oil Company, 


CAS NAPTHA DEPARTMENT OF THE WEST. 


GAS NAPTHA. 
GAS OIL. 


ail Correspondence Solicited. CLEAV HULA N TD, OHTO. 
Goal Tar Genealogical Tree 


MR. T. VINER CLARK EH, of London, Hmne., 


Having compiled a novel Chart or Map.illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 























In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 


limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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CHAS. M. JARVIS, Prest. & Chief Engineer BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO. H. SAGF, Secretary 


BERLIN TRON BRIDGE CO. 














HTT, 



































The above illustration shows an interior view of a Paper Mill built by us for the Lake George Pulp and Paper Company, at Ticonderoga, 
N. Y. Write for Illustrated Catalogue. 


Office and Works, No. 6 Railroad Reape, East Berlin, Conn. 


GASHOLDER PAINT, Coal Tar. 


J. W. FORD, 
153 Washington Street, Chicago, IIl., 


Is always ready to buy Coal Tar. 











Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 











= GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mase | To Dicies Semmonten. 


We make to order CAP BURNERS to burn any amount 


5 j lies f p ly under a stated pressure. Send for samples. 
app eye’ S eome ric overnor urner, Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


MAIN PROVING APPARATUS. 


Free Sample and and Special Price eo Gas Light Companies. oO. &. SGEYPROMRSE, 
248 N. Sth St., Phila., Pa. 
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Sr. —— “a % eo eee, & 
St. JosEPpH, Mo., March 27, 1889. 

H. W. Rareveve, Philadelphia, Pa. Fuel and Its Applications 
Dear Sir—W e have been using 3 your R. G. burners for several years past, | 
and have found them uniform in every respect. We are convinced your | 
governor does all you claim for it, and think it invaluable for street lighting. | 

Very truly yours, J. H. FARISH, Sec. and Treas. 


\Ctttt tt edge ttt tttide 


By E. J. MILLS, D.Sc. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 


+ PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 


H. W. RAPPLEYE, 2814 Poplar St., Phila., Pa.) OCTAVO, PaGEs xx, 802, HANDSOME CLOTH, $7+50. 


A. M. CALLENDER & CO., 32 Pime St., N. Y- 











K . 5 pt tis CS i CG In Three Volumes. Price per Vol., $10. 
ine Ss rea =] on. oa as. Sold either by Volume or in Sets. 
A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 


ture and distribution of Coa] Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
and”of Gas Cooking and Heating Appliances. A, M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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GAS STOVES. GAS METERS. GAS STOVES. 
.| THE AMERICAN METER CO. 
Established 1834. Imcorporated 1863. 


MANUFACTURERS OF 


2 Gas Meters, 


eal STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


Standard 3 Diaphragm Dry Meter. AND Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the Quantity and Quality of Gases. 





| ms a 
t - | 





Meters for Measuring Natural Cas. 








MANUFPACTORIES, 


508 to 514 West Twenty-secona St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 











CAS STOVE SHOW ROOMS, No. 242 Sixth Avenue, New York City. 
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NEW GAS EXHAUSTER. 





THE P. H. & F. M. ROOTS CO. - - 





S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 








THE WALKER TAR * GARBONIC ACID EXTRACTOR. 





A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 


of the Tar which passes the hydraulic main and condenser. 
success, until the introduction, 


Many attempts have been made to accomplish this, but, I believe, without. 
six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. 


During 


these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 


of Europe and in other parts of the world. 


“ The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at 
these works for the past six weeks, and is an unqualified success. It removes every 
particle of Tar from the gas in once pawns through the apparatus, and a large per- 
centage of the Carbonic Acid. I also feel quite sure that it prevents the formation 
and deposit of Naphthaline, because since I started the Washer I have had no stop- 
pages from this cause. These works have been seriously troubled with Tar for many 


This Tar Extractor will perform its work with about one-fourth the usual back-pressure heretofore required. 


| 





Several have been erected in the United States. 


years, and I have used several kinds of apparatus and every expedient which has come 
to my attention for dealing with the difficulty, but without success. The Walker ap- 
paratus occupies comparatively small space, is less expensive than other systems, and 
requires but little attention. I carry 2%-inch seal, and have an automatic tar delivery 
valve. This Tar rn is we snsable to gas makers. 

ERDENIER, Tent. Bridgeport (Conn.) Gas Lt. Co.” 


It is simple in construction, 


and can be supplied at a very reasonable price—less than anv other ever before introduced. Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Act. for the U.S., 69 Wall Street, N. Y. City. 








SCIENTIFIC BOOF Ss. 


— TREATISE ON THE MANUFACTURE OF COAL | GAS 


AS. Three vols.: $10 per vol. 

GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $3. 

GAS CONSUMER’S GUIDE. $1. 

GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
HARTLEY $1.60 

GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo.. Sewed. 2 cents 

A PRACTICAL TREATISE ON GAS AND VENTILATION 
witb Special Relation to Illuminating, Heating, and Cooking 
by Gas by E. E PERKINS $1.25 

CHEMISTRY OF ILLUMINATING GAS, by NORTON H. HumM- 
PHRYS. $2.40. 


HUMPEREYS. 


40 cents. 





ma edition. &5 


LIGHTING, by W. SuGé. 
STRAINS IN IRONWORK, by H. ADAMs. 


With plates. $1.%. | DIGEST OF GAS LAW. $5. 


The above will be forwarded by express, upon recei 
We take especial pains in securing and 


above prices. 
receipt of order. 


A. M. 





WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by PrRoF. THORPE. $3.50. 
THE GAS WORKS OF LONDON, 
HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 
MUNICIPAL LIGHTING, by F. H. WHIPPLE. 
~~ AND MANUFACTURING COAL GAS, HUGHEs. | 


THE ae ge y OF SMALL GAS WORKS, by C. J. R. 
MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, 
| THEORY OF HEAT, by J. CLERK-MAXWELL. 


PRACTICAL TREATISE ON HEAT, by THOMAS Box. Sec- | THE DOMESTIC USES OF mee GAS, AS APPLIED TO 
1.40. 


, a of price. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR 
by GEO. LUNGE. New Edition. $12.50. 


la TREATISE ON THE COMPARATIVE COMMERCIAL VAI- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 


$1. GAS COMPANIES DIRECTORY, 1891. $5, 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. Moonry. $3. 


| GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 
Paper. 20 cents. 

ILLUMINATING AND HEATING GA , by W. Burns. $1.50, 

TESTING PIPES AND PIPE JOINTS, by M. M. PATERSON. 

$1.25. 80 cents. 

DESIGNING WROUGHT AND CAST IRON WORK, by H. 
ADAMS. Paper. ‘fhree parts, 60 cents each. 

NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $3. 


If sent by mail, postage must be added to 
orwarding any other Works ‘tha t may be desired, upon 


by COLBURN. 60 cents. 


All remittances should be made by check, draft, or post office money order. 


CALLENDER & CO., 32 Pine Street, New York. 
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j THE UNITED 
GAS IMPROVEMENT CoO., 


DREXEL BUILDING, PHILA.,, PA. 


























Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car- 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES # PURCHASERS OF GAS WORKS. 





Standard ‘* Double Superheater”’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hrectors of 


WATDER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE. 





PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 


FREDK HH. SHELTON, Manager. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 


THE SPRINGER CUPOLA SYSTEM. 


Also, by Special Arrangement with the United Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR,” AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders ‘will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 





























_<— 








Tank Excavation in —e Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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WHAT OUR CUSTOMERS SAY OF IRON SPONGE. 


COLUMBUS, O. I regard the Connelly Iron Sponge as the best | 
form of oxide of iron of which I have any knowledge. 
E. MoMILLIN, Eng’r. 


OHIO PENITENTIARY, I take pleasure in saying that the 
Iron Sponge bought of you two years ago, and which has been in con- 


stant use ever since, has given entire satisfaction. It does all youclaim | 
for it; in fact it reduces the cost of purifying to almost nothing—which | 


certainly ought to be satisfactory. R. P. GREEN, Supt. 


CINCINNATI, O. 
Sponge in place of lime we have effected a saving of 1.4 cents per M. 
in cost of purification. A. HICKENLOOPER, Prest. 


SANDUSKY, O. 
and saving to us over old method. 


CADIZ, O. 


THos Woop, Supt. 


for purification. A. N. Hammonp, Supt. 


LOGAN 0. We have no desire to go back to purification by lime. 
A. MICHIE, Sec. 
LIMA, O. We have used your Iron Sponge for two years, nothing | 


else, and are entirely satisfied with it. Lima Gas Lr. Co. 


Our experience shows that by the use of Iron | 
| ure to testify to its merits. Our present lot has been in use now over 
16 months. 


The Iron Sponge has been a great advantage | 
| Sponge for 2 years in our works for purifying. It has been very{sat- 


We have been using your Sponge for five years with | isfactory, and we would not know how to get along without its use. 


entire satisfaction, and at about one-fourth the cost when we used lime | 


TROY, O. Recommend Iron Sponge to any Gas Company. 
is as good and far cheaper than lime, and far less labor oh 


| with it. R. A. Dittmar, Supt. 


WOOSTER, O. We have used your Iron Sponge about 8 months 


| with entire satisfaction, and we shall continue to use it as long as we 


can do so with the success we have had thus far. 
Wooster Gas Lt. Co. 


HAMILTON, O. We have been using your Iron Sponge for the 
past 5 years exclusively—using no lime with it—and it affords us pleas- 


D. H. HENSLEY, Sec. 
MANSFIELD, O. Our Company has been using your Iron 
G. S. Harris, Supt. 


PORTSMOUTH, O. 
| so far it has given entire satisfaction. 


PAINESVILLE, O. We have used your Iron Sponge for the 
| past 2 years, and shall continue to use it. Jt gives perfect satisfac- 
| tion. J. W ALEXANDER, Prest. 


We have been using your Iron Sponge, and 
J. W. Smits, Sec. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 111 Broadway, New York. 








Wilbraham Bros., 


rPaalink&., FA. 


SOLE MAKERS OF 


THE HUNTOON GAS GOVERNOR, 


The Best Governor in the Market for Rotary or 


Steam Jet Exhausters. 


IRON MASS 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 


JARVIS ENGINEERING CO., 


61 Oliver St., Boston, Mass. 


CONTRACTORS FOR ERECTING 








Wilbraham Gas Exhausters, COMPLETE STEAM OUTFITS FOR ELECTRIC 


BAKER ROTARY PRESSURE BLOWERS, 


Amd Rotary Piston Puimps. 


LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To burn COKE SCREENINCS for Fuel. 
ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 





Catalogues and Prices on Application. N. Y.; Brookline Gas Co., Brookline, Mass. 








Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y. 
A Large Quantity of Cround Fire Brick For Sale Cheap. 








1891 DIRECTORY 1891 


OF" ABLE AN naan COMPANIES. 


Price, 


A. M. CALLENDER & CO, No. 32 Pine Street, New York City. 


= $5.00. 























“eh 
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Woods Gas Scrubbing and Enriching Apparatus. 














End Elevation. Side Elevation. 


The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-oz. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y, City, 


FORT WAYNE ELECTRIC Co. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System: of Electric Lighting in Existence. 











— AND THE —— 


WwW7OOoO DD 
Automatically Refulatingse 


Arc Dynamos AND LAMPS. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 















Wood Dynamo. 







NEW YORK, ~ . - 115 Broadway. PITTSBURCH, PA., - - 533 Wood Street. 
PHILADELPHIA, . ” 907 Filbert Street. DALLAS, TEXAS, - - - McLeod Buliding. 
CHICAGO, - . ~ - 185 Dearborn Street. TORONTO, CANADA, - 138 King Street, West. 
SAN FRANCISCO, = 35 Row Montgomery Street. MEXICO, F Adams’ Succsscors, ~ “Oley of Mexico. 


BUFFALO %.Y¥., « bd 228 Peari Si-~*- CUBA, Maicas & CO., ba Havana. 
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GAS AND WATER PIPES. GAS AND WATER PIPES. 





P. D. WANNER, Chairman. 


A. H. MELLERT, Mangr. of Wks. 
R. B. KINSEY, Secretary. 


F. A. KNoPP, Treasurer. 


MELLERT FOUNDRY & MACHINE CO. Ltd. 
and READING FOUNDRY CO., Ltd. 


Reading, Fa. 





speciale—Flange Pipe, Valves _—_ yams 
Lamp Posts, Retorts, e 


General Foundry and moms ae Work. 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
an) 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 





Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe . 


and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS. 
Columbus, Ohio. 


| 


| 


| 


WARREN FOUNDRY AND MACHINE 6O., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and road Work. iE. gape, Bends, Retorts, etc., ete. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 




















M. J. DRUMMOND, 





ALOTIDALLAACAWIE 
SV IZLRUN GAY fae 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 


SPECIAL CASTINGS AND LAMP POSTS. 
Ofice, Corbin Building, 192 Broadway, W. ¥ 











THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON 


PIPE 


CINCINNATI, OHIO. 


For MANUFACTURED ™ NATURAL GAS = WATER. 





SPECIALS, FLANGE PIPE, AND LAMP POSTS 





JOS. R. THOMAS, 
No. 32 Pine Street, N.Y. City. 


CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 





Contracts taken for all Appliances. 


required at a Cas Works, 


Either for New Works or Extensions to Old Plants. 











JAMES R. SMEDBERG, 


Gas Eingineer, 


913 Jefferson Ave., Peoria, Iil., 


Will furnish Plans, Specifications and Estimates for the Remod- | 


eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
references will be given. 








DURAND WOODMAN, Ph.D., 


Analytic and Technical 


CHEMIST. 


Analyses of Gas, Fuel and Gas Coals, Crude and Refined Petro- | 


leum, Materials for Gas Puritication, Tar, Ammoniacal Liquors | 


and other Bye-Products, Fire Clays, Deposits in Mains, Water | 
for Steam Making, Boiler Scale, etc., etc. Expert work in con- | 
nection with “* Damages to adjacent water supplies and adjoin- 
ing properties.” Experimental Investigations for Inventors. | 


127 Pearl Street (Hanover Square), N. ¥. 








AT OMAHA AND COUNCIL BLUFFS RAILWAY & BRIDCE CO., 


COUNCIL BLUFFS, IOWA. 
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RETORTS AND FIRE BRICK. 





JH. GAUTIER & COMPANY 


CORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
CHAS. E. GREGORY, V.-Prest. DAVID R. DALY Gen’l Mang’r. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay mesaate, Piss Brick, 
Gas House and other ee 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 88 Van Dyke St., Brooklyn, N. ¥. 




















LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


en ee 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y 











ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR 





Office, Rooms 19 & 20, Lewis Block 


a PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiGTTITAM GARDNER ww Son. 


Fire Clay 


Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 


























HENRY MAURER & SON, 
ETORT WORK 
Clay Gas Retorts, | 

GEROULD'S IMPROVED RETORT CEMENT. 


(ESTABLISHED 1856.) 
q EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. | 
OFFICE, 418 to 422 East 23d St., N. Y.| 
BENCH SETTINGS, | 
| 
Fire Brick, Tiles, Etc. 
| 
A Cement of great value for patching retorts, putting on mouth- 
pieces. making up al! bench-work joints, lining blast furnaces | 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 
In Kegs, 100 to 300 Ibs., ** 
In Kegs less than 100Ibs., ** 


* i. 
C.L. GEROULD & CO.,| 

5 & 7.Skillman St., Brooklyn, N.Y. 
Western Agt., H. T. GEROULD, Jeffersonville, Ind. 








Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
Mermod-Jaccard Bldg., Rooms 307 & 308, 
Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 
the manufacture of 


‘Materials for Gas Companies | 


We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 
We have the exclusive Agency for the West of the celebrated 


| Kloenne-Bredel Full Depth and 


Semi-Recuperator Benches, 
oe And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 


| THOS. SMITH, Prest. 
| 
| 
| 


AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim. 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches) Baker Oven Tiles 
12x128x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Ageuts the New Engiand States 














Boston Fire Brick Work 


Manufac- 
turers of 


Gas Retorts and Settings 


Under the Personal Supervision of MOR. GHO. C. HICES hate of Chicago. 
Fire Clay Goods of all kinds. Akron Sewer Pipe, Lime, Cement, etc. Agts. for the Arc Gas Lamp & Governing Gas Burners. 


Send for Circulars and Prices to 


FISKE, COLEMAN & O©CO.. Managers. No. 62 Congress Street. Boston, Mass 
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FRED. BREDEL, 6.E., 


PROP’R OF KLOENNE AND BREDEL PATENTS. 
Recuperative Furnaces, Purifying Machines, 
~ Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 


' Bartlett Street Lamp Mfg. Co. 
GeneratorGas Furnace 


Globe Lamps, 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


/ LAMP POSTS 


A Specialty. 


The Miner Street Lamps, — nee 
Jacob G. Miner, (40 & 42 COLLEGE PLACE, - - N. Y. CITY. 


Gas Companies and others intending to erect Lamps 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 




















} The American Gas Engineer 
vuquares-—-" .,/ and Superintendents Handbook. 

















Address as wsieeden D. D. FLEMMING, Jersey City, N. J. By WW NM. MLO ON HY . 
AMERICAN ae" | ee 
GAS LIGHT JO URNA‘ L 850 Passes, Full Gilt Morccco. Price. £3.00. 





$3.00 per Annum. a 
A.M. CALLENDER &CO., |4 M. CALLLENDER & CO., 32 Pine St..N. Y, 


323 Pine Street, N, ¥. 
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DAVIS & FARNUM MFG. CO., 


WAT THAM, MASS. 















oO) 


PRINCIPAL OFFICE AND WORKS, Walthsm, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street, 
SINGLE, DOUBLE, TUBULAR, PIPE, 
AND = “b = = oe oT 

TRIPLE LIFT : SINUOUS FRICTION 
OF ANY CAPACITY. Sian = OF ALL SIZES, 


%e —— 


TRON ROOF FRAMES AND HLOORS. 
Purifying Boxes, Genter Seal or Valve Connections, Bench Work. 


Reversibie Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 
— ALSO — 


Gas and Water Pipe, F"langed Pipe, 
Sugar House Work, and Special Castings of all Descriptions. 
















Bastablished iseil. Imcorporated issil. 


KERR MURRAY MFG. CO., 


FORT WAYNE, IND. 









Those who are in need of 


Holders or (as Works Apparatus of any [jescription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


GET AN BESTIMATE FROM US 


before placing their order. 





As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 








Sietimates, KPlans anct Specifications Furnished on Ar plication. 
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BARTLETT, HAYWARD & CO. 


Lt? a vengeiom RAC. 
MITT RR Pe KK RAM eel 9.644404 6 4 o6: 
SO ee * cme an 8. 0.0.44 


' 


























<  Trnle Done, & Single-Lin PURIFIERS. 
GASHOLDERS, 2 CONDENSERS. 

) (rol Holder Tanks. = — alo A i Scrubbers, 

), [ROOF FRAMES. * ENCE CASTINGS 
Cirders. OL STORAGE TANKS. 
BEAMS. Boilers 


, The Wilkinson t Water Gas  iiebineiiy 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


. & Munich Regenerative Furnace, System Drs. Schilling & Bunte 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works ae Sod and Constructed. 








} Pascal Iron Works. «"s2:-*° Delaware Iron Works. 


| MORRIS, TASKER « CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, a mane a Works 





Bench Castings. Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tanks, all Sizes. 


Single, Double, ein "Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 


Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings. 
Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 
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Foundries & Works, Engineers, 
MILLVILLE, FLORENCE. fron Founders, 
and CAMDEN, N. J. & & *e and 


Machinists. 


400 Chestnut St. PHILADELPHIA, PA. 


MANUFACTURERS OF 


CAST IRON PIPE, 


Gas Holders, 


SINGLE, DOUBLE, AND TRIPLE LIFTS, WITH 
OR WITHOUT WROUGHT IRON 
OR STEEL TANKS. 


PURIFIERS, CONDENSERS. 


Scrubbers. 


BENCH WORE. 

















lron Floors and Roots, Plate Girders. 


Heavy Loam Castings. 


HYDRAULIC WORK. 














Lamp Posts, Valves, Etc. 





ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 








ENGINEERS AND CONTRACTORS FOR THE 


Construction and Fxtension of (as Works. 





Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 





Walker’s Tar and Carbonic Acid Extractors. Street Governors. 











Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBELL-PORTHR:- COMPANY, 


Wo. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. 


GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R. FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 


Oregon Iron Works, 
W. 20th & Qist. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTURERS OF 


All Kinds of Castings and 
General Tronwork 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 


Condensers, Scrubbers, Purifiers, 
Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry Co, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 


Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Wor_k& 


SPECIALS. LAMP POSTS, 
SCRUBBERS, 
Iron Roofs and Floors. 


Plans and Estimates furnished for new works or extensions of 
old works. 

















| the United States possesses superior facilities 
| for obtaining Patents, or for ascertaining the patent- 


each. Correspondence solicited. 


R. Bansnaw, Prest. & Mangr. Wm. Stacer, Vice-Prest. T. H. BIRCH, Asst. Mangr. R. J. TaRVIs, Sec. & Treas. 


STACEY MFG. Co., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 
Water and Oil Tanks, Coal Elevator Cars, 


COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Worka 
Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry : Wrought Iron Works: 
83, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street: 


Cincinnati, Ohio. 


1. DEILY & FOWLER, 1! 


Laurel Iron WorkEs. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS, 


Simgle and Telescopic. 
EZolders Built 18seso to 1801, Inclusive 



































Chester, Pa. Little Rock, Ark. Northern Gas Lt. Co., of Calais, Me. Victoria, B. C, 
Hazieton, Pa. et) Irvington, N. Y. New York, N. Y. New London, Conn. (2d) Vancouver, B C. 
Staten Island, * ; ~angl Boston, Mass. Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
Saugerties, LS pew Y. (2) Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. 
Clinton, ky (aa. Mills) oodstock, Ont. Fay Mass, Washington, D. C. Woonsocket, R I, 
Chattanooga, Tenn. Malden, Mass. Cruz, Cal. Newport, R. 1. (2d) Simcoe, Can. 
Galveston, Texas. (3d.) mete soo i Y. (2d) re. Pa. (2d) Morristown, N. J. Pittsfleld, Mass. (2d) 
Fort Plain, N. Y. Woodstock, O West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, _" Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Port Chester, N. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,’ N. Y. 
New Rochelle, N. Y Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 

Salem, N. J. (3d) Seattle, W. T. Binghamton, N. ¥. Tacuma, Wash. Cumberland, Md. 
Omaha, Neb. ot San D Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 

Lynn, Mass. ( 2d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
PATENTS. GREENOUGH’S 


FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D.C. 


(NEAR U.8. PATENT OFFICE.) 


“DIGEST OF GAS LAW.” 


Price, $5.00. 


| ‘This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most cow 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St.. N.% 


Personal attention given to the preparation and prosecution 
of applications for Letters Patent. All business before the U.8. 
Patent Office attended to for moderate fees. No Agemey in 


ability of inventions. Copies of patents furnished for 25 cents 














No. 


WM. HENRY WHITE, 


S32 Pime Street, 


-- - New York: City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited, 


Plazt end Estimates Furnished 
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GAS COALS. CANNEL COALS. GAS ENRICHERS. 


JAMES D. PERKINS. b~ . -< KI] N S XY CO F. SEAVERNS. 
a9 


2283 & 229 Produce H=xchange, New York. 


Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


HON. W. LL. SCOTT, Prest. M. H. TAYLOR, Vice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


POINTS OF SHBIYPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. indndisadeanei aduiniainass ISLAND, N. Y. HARBOR. 





Also, Shippers of the following well-known @arnntil 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies : 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 


Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, etc., furnished upon ee to the above address. 














JAMES, & WILLIAM WOOD, a 


MANUFACTURERS OF 


Gas and Cannel Coal Contractors, Prins aan T.f0D 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. Gas, Water Meter, and Clock 


Proprietors of the BATHVILLE COLLIERIES (which produce the ID re y. is = © 
celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
£nameled Iron Plates in Colors, and the 


other Collieries. This Firm offer | Detant Mncmted Letters 
and Numbers. 


STANDARD CANNELS, | .--.-cccecnmmem 


experience of over 30 years, can guarantee not only satisfaction 








nri and correctness, but extremely low quotations. ESTIMATES 
Unequaled as Gas E chers. AND SAMPLES FURNISHED ON APPLICATION. 





Analyses, prices, and all further information furnished on application to Office & Salesroons, 11 Park RoW, N.Y. 


Agency for U.S,, Room 70, Nos. 2 & 4 Stone St., N.Y. City, | 7 2 %5 257 288 West Avense, Hunter 
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The Despard Gas Coal Co., THE 
DESPARD Gas coaL,| PENN GAS COAL COQ. 


COKE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


ROUSSEL & HICKS, BANGS & HORTON, 
71 Broadway, N. Y. 60 Congress St., Boston. 


-COXE BROS. & CO. 


Cross Creek, Sugar Loaf & Beaver Meadow 


Lehigh Coals. 


Ceneral Office, 143 Liberty St., New York. 
Boston, 70 Kilby Street ; Phila., 420 Walnut Street; 
Chicago, **The Rookery”; Buffalo, Coal and Iron Exchange’ 
Milwaukee, 91 Michigan Street. 


Ee. BB. EXSY, Gen’l Agent. 


AGENTS. 




















Call's Aasable Gate Gruher 


SIMPLE, STRONG, AND DURABLE. 


0. M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind. 
Correspondence Solicited. 











Electric Light Primer. 


By CHARLES L. LEVEY. 


A simple and comprehensive Digest of all the most important | 
facts connected with the running of the Dynamo and Electric | 
Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


A. M. CALLENDER & 00., 32 Pine St., N. Y. 








Coal, Carefully Screened & Prepared for Gas Purposes 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations ov th. 
Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


KPFPointsa of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delawaré¢ 
River; Pier No. 1 (Lower Side), _ South Amboy. N. J. 


Chesapeake & Ohio Railway Coal Agency. 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. b. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 

















EDMUND H. MCCULLOUGH, Prest CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


| Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Penn. 





PwrVoINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 


| Coal has been largely used by the Gas Companies of New England and the 


Middle States, and its character is established as having no superior in gas- 
| giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St.. Phila... Po 








THE CLERK GAS ENGINE co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. 


E. STEIN, Sec. 





The utility and convenience of the Gas Engine being no longer an open question, it only remains now for 

















intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in runn ng, simplicity, and ease of keeping in repair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) of any engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the Ametican Institute of New York 
in December, 1885, and heretofore published in these columns. These engines are especially adapted for continuous 
running under heavy loads, and we can refer to Engines which have run 22 hours a day for months at a time 


Made In Sizes of S 10, 15' 20. and 25 Horse Power. All Enaines Guaranteed for One Year. 
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JOHN J. GRIFFIN & CO. 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 


Z RS 52 Dey St., NEW YORE. 75 N. Clinton St., neo. n. Persons, Mangr) CHICAGO. 
(e <S MANUFACTURERS OF 
3 


re ») METERS FOR MEASURING GAS 


j IN ANY WOLrUME. 


Ly Provers, Gauges, Registers, Etc., Etc. 
EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS. 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
EBietizmmates Cheerfully F'urnisbhbeci. 




















NWATHAN EL TUL LSs, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAs METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 














Sie Gas Stekeen. Pressure and Vacuum Gauges. 
pene teen METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 
aaneare san rowel wrk Patent Cluster Lanterns for Street Dllumination. 
CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING 00. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICAGO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
ne 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 

















“Success” and “Perfect” Cas Stoves. 


A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Established 1840. 


HARRIS BROS. & CO. 


Twelth and Brown Streets, Phila., Pa. Agency, 67 & 69 &. Canal Street, Chicago. 
S. 8. STRATTON, Manager, Chicago. 


Manufacturers of Wet and [jry fas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES, CORRESPONDENCE SOLICITED, 
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GAS METERS. GAS METERS. GAS METERS. 
GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 
Established |834. Incorporated (863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS,. 
Mamufactories: Gas STOVES. ( is Me 
’ “** Elm Strect, Cincinnati. 
1 WwW : . . SUGG@’S “ STANDARD” ARGAND BURNERS, —<. —s Ss et, Chic " 
tre oe ey a SUGG’S ILLUMINATING POWER METER, | sane emeninnian iwetan 
Arch & 22d Sts., Phila. ) Wet Meters, with Lizar’s “Invariable Measuring’? Drum. 222 Sutter Street, San Francisco. 








EAE LME & MeciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa.., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 


Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 
FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 








a” 





D. MCDONALD & Co., 
GAS METER MANUFACTURERS. 


(Hstablished 1854.) 
51 Lancaster St.. Albany,N. Y. 34& 36 West Monroe St., Chicago, Ill. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETC. 


We use only the very best materials, and employ the most skilled labor, and by our long experience (37 years) and personal supervision of every deta 
we feel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from our establishment will bear the Sts 
Inspector’s Bapez, and will be fully warrented by us. Our Annual and Calendar will be sent to Gas Companies upon applicatior 








Other people have found us to 





x: their advantage. x 





We'll be glad to serve you. 





ROYERSFORD, PA. 


STATION METERS, 
METER PROVERS. 
CONSUMERS’ METERS. 
REPAIRING, 
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W. WALLACE GOODWIN, President. E. STEIN, Vice-President. WM. E, STEEN, Sec. & Treas. H. B. GOODWTN, Superintendent 


THE GOODWIN GAS STOVE AND METER COMPANY 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44&46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 


SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 


Zz The Most Economical, Efficient, and : 
Durable Gas Stove Made. 





SIZE. 


Stove. Oven. Broiler. Top. 
31 inches high. 949 inches high. 10 inches high. . ‘nehes high, 
17 inches wide. 15 inches wide. 15 inches wide. 16 inches wide. 
124% inches deep. 1244 inches deep. 
Length over extension shelves, 32 inches. 


This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 

The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 

Three-eighth inch supply pipe should be used when the pressure is 14 


inches or over. 


ALL FITTINGS ARE NICKEL PLATED. 


Catalogue showing Styles and Prices sent free on application. 








Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Sugeg’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and [0 feet.) 
Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 
DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus Complete. | 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS, 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 





first-class in every particular. Orders filled promptly. 





